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EWS, NEWS AND INTERVIEWS. 

At Punta Arenas, Chili, work is 
rapidly progressing toward the com- 
pletion of the first electric lighting 
plant of that country. The buildings 
are completed, and the apparatus to 
be used has been shipped from New 


York. 


vl 


It is reported that a syndicate of 
Mexican capitalists has obtained a 
concession to utilize, for the genera- 
tion of electric current, 56 waterfalls, 
are in the State of 

Campeche, two in 


five of which 

Chiapas, 45 in 
Tobasco, two in Oaxaca, one in Guer- 
rero, one in Hidago and two in the 
State of Mexico. ‘These falls are 
said to represent an aggregate energy 
of 1,331,325 horse power. It is an- 
that the original 
sionaires have sold their rights to a 
syndicate in New York, and that the 
latter to establish 122 
industries at different points of the 
country. ‘The majority of these 
industries will utilize electric power. 


nounced conces- 


propose new 


A cave recently discovered near 
Sullivan, Mo., is said to contain un- 
usnally beautiful stalactites and 
stalagmites. The passages in the 


cave extend for seven miles, and it is 
said that the cave will be lighted by 
electricity. 

A floating paragraph 
states that telegraph messages between 
Milan and Switzerland, by way of the 
Simplon Pase, pass over a telegraph 
line with stone poles. 
along the fine military road which 
skirts the west side of Lake Maggiore. 
The poles are of gray granite, and 
average about 10 inches square and 
25 feet high. traveler 
who came across this engineering 
curiosity was told by a telegraph officer 
that these poles were in use for a dis- 
tance of 30 to 40 miles, and that their 
cost in position was about $2 each. 


newspaper 


This line runs 


An American 


Hiram W. Sibley, of Rochester, 
N. Y., has bought from Stephen Vail, 
of New York, 


Corvell University 


and presented to 


, for the museum 
vf the Sibley College of Mechanical 


Engineering, the original telegraph 








receiver, on which was taken the first 
telegraph message over Morse’s 
famous line from Baltimore to Wash- 
ington. A letter from Mr. Vail ap- 
pears in another column. 


A Pittsburgh paper says that the 
interior corridors of the pyramids of 
Egypt will be lighted by electricity. 
Negotiations are now on for the 
electrical equipment for a power plant 
being constructed by the British 
Government at the Assouan Cataract 
on the Nile River. Equipment for 


reputation as afisherman. With rod 
and reel, the other day, Mr. Kempster 
landed a 62-pound amber-jack while 
fishing from the ocean pier. The 
kind of bait used is not known, but 
from the success achieved by Mr. 
Kempster it is only fair to assume 
that it was the same kind he uses in 
this vicinity. 


Edward C. Moore, employed by the 
I. P. Morris Company, of Philadel- 
phia, had a narrow escape from death 
in the wheel-pit of the Niagara Falls 
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A SECTION OF THE MONTANA POWER COMPANY'S TRANSMISSION LINE. 


about 25,000 horse-power, costing 
$400,000, will be ordered. The power 
will be transmitted for 100 miles 
through the cotton-growing district. 
Another feature of the scheme looks 
to the irrigation of a large area of 
sandy plains along the Nile. It is 
believed that the cheap power will 
permit the establishment of cotton 
factories and further increase the 
population of Egypt with a manufac- 
turing class. 


Mr. James Kempster, of the James 
Kempster Printing Company, New 
York city, printers of the ELEcTRICAL 
Review, is spending a well earned 
vacation at Palm Beach, Fla., where 
he has added to his already lustrous 


Power Company the other day. He 
was working in the pit when he lost 
his balance and fell into the water at 
the bottom. His presence of mind 
led him to hold on until his com- 
panions rescued him from the point 
in the tail-race where he had lodged. 
He was unhurt except greatly shocked 
by exposure to the cold water. 


A London exchange observes that 
L’ Energie Electrique, an enterprising 
French journal, has hit on a novel 
method of increasing its influence. 
It undertakes to supply danger pla- 
cards for high-tension poles at low 
prices to subscribers only. ‘These are 
made of zine, with the inscription, 
‘‘Il y a danger a toucher les fils,” 
over the Jolly Roger. 
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A Montana Power Transmission 
Plant. 

The accompanying _ illustration 
shows a view of the transmission line 
of the Montana Power Company be- 
tween the power station on the Big 
Hole River and the City of Butte, 
Montana, a distance of 20.6 miles. 
The line is almost straight for its 
whole distance and is on a private 
right-of-way. 

The poles, which, as shown in the 
illustration, are remarkably straight, 
are of Oregon fir and the insulators 
for the transmission line are of the 
Redlands type made by the Imperial 
Porcelain Works, of Trenton, N. J. 
Notwithstanding the difficulties of 
the weather during coustruction the 
line will be ready for operation about 
April 1. 

Coal is poor and high-priced and 
scarce in Butte, 
power is expensive 


water is conee- 
quently, steam 
and there was an excellent oppor- 
tunity for the Montana Power Com- 
pany to make a market for electric 
current ou five and ten-year con- 
tracts. ~The company’s main dam, 


as stated, is 20.6 miles from Butte 
across the Big Hole River. Itis a 


crib 450 feet long, 102 feet wide at 
the base and 57 feet high at the spill- 
way. ‘I'wo storage dams 25 and 28 
miles above the main dam have been 
built and the site for a third has been 
selected. 

The water at the power-house has 
an effective head of 60 fect and is 
supplied from a forebay. The James 
Leffel & Company have supplied four 
66-inch double turbines, to which 
the generators will be direct-coupled. 
The turbines, running at 189 revolu- 
tions per minute under 60-foot head, 
develop 1,200 horse-power. Each 
turbine is equipped with a Lombard 
water-wheel governor. ‘The General 
Electric Company has _ furnished 
four three-phase alternating-current 
generators of 1,000 horse-power each, 
delivering current at 800 volts to step- 
up transformers which raise the volt- 
age to 15,000 for transmission. 

The transmission 
six No. 1 Brown & Sharpe soft-drawn 
bare copper wires. A telephone cir- 
cuit is carried on the lowest cross-arm 


line consists of 
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on the poles. The Butte General 
Electric Company, the Butte Consoli- 
dated Street Railway Company, the 
Butte Reduction Works, the Colorado 
Smelting Company and the Montana 
Ore Purchasing Company have already 
made contracts for current. 

Pos a 

SCIENCE ABSTRACTS. 

The following abstracts from the 
publication of the Institution of 
Electrical Engineers of London are 
of interest to many of the readers of 
the ExvectricaL Review. The 
author's name precedes each para- 
graph: 

Absorption of Roentgen Rays, E. 
van Aubel—Bromine vapor at or- 
dinary temperatures is very trans- 
parent, liquid bromine very opaque, 
to Roentgen rays. 


Electric Discharge, H. Ebert and 
E. Wiedmann—A cylindrical cage 
with fine meshes is made partly to 
fillup a vacuum tube. Theend walls 
act as supernumerary anode and 
cathode, respectively, the light being 
most intense at the end of the cage 
farthest away from the end of the 
tube. When the cage fills up nearly 
the whole of the tube, the discharge 
has considerable difficulty in passing 
at all. Rarefied gases are often better 
conductors than metals. 


Absorption of Roentgen Rays, A 
Buguet—By means of a sensitometer 
containing squares of various thick- 
nesses, the author finds that the rel- 
ative opacity to Roentgen rays, per 
unit of thickness, diminishes as the 
thickness increases, and diminishes 
very rapidly for the layers successively 
encountered. As the Roentgen rays 
come from tubes of increasing re- 
sistance, the first layers of tin are 
found to absorb the rays more power- 
fully, but the succeeding layers less 
so. An instrument is described 
(fluorescent screen behind a series of 
obstacles of graduated substance and 
thickness) for ascertaining the in- 
tensity of the radiation, and also the 
specific absorption of the radiation 
from any given tube. 


Testing Storage Batteries, R. Ken- 
ned y— Reports on the tests of storage 
cells are frequently very misleading, 
on account of the comparisons which 
are sometimes drawn between cells 
whose discharge rates per pound of 
plates are very different. A compar- 
ison of two types of secondary cells 
can only be fairly made by adopting 
the same rate of discharge per pound 
of plates. Ifa curve be drawn, for a 


given type of cell, connecting the 
pounds per kilowatt hour of the cell 
with its rate of discharge in amperes, 
it will be found that the former quan- 
tity falls at first very rapidly, then 
more slowly, until at about 100 am- 
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peres it becomes a straight line. 
Hence a comparison of two cells 
whose rates of discharge are very 
different is of no value whatever. 





Rubber and Compound Insulation 
(Electrical Review, London) — he 
writer briefly refers to the various ma- 
terials used for insulating cables, and 
states it as his opinion that,in spite of 
their high initial cost, rubber cables 
will in some cases always continue to 
be used. Impregnated or absorbent 
dielectrics have one marked pecul- 
iarity which is sometimes an advan- 
tage—they generally give warning of 
a developing fault, so that the latter 
may be located and the faulty section 
of cable withdrawn before there is an 
actual breakdown. An_ insulator 
known as ‘“‘silex” has recently come 
into vogue in the United States ; it 
consists of pulverized rock, and is 
commonly used in the form of 
powder, being packed ronnd a bare 


conductor set in an iron pipe. It is 
non-hygroscopic, non-inflammable, 
cheap and durable. The writer 


refers to sudden breakdowns caused 
by rises of potential difference on 
account of electrical resonance, and 
mentions some methods used for pre- 
venting such breakdowns. 

Optical Phenomena in u Magnetic 
Field, A. A. Michelson—With a 
view of testing the work of the late 
M. Fievez, who found that the 
spectral lines of a source subjected to 
a magnetic field were reversed and 
doubly reversed instead of being 
simply widened, the author has ex- 
amined the spectra of several sub- 
stances with his interferential refrac- 
tometer, using the now well known 
‘visibility ’ method. Curves are 
given showing both distinct doubling 
and widening of the lines, although 
much evidently depends on the direc- 
tion and intensity of the magnetic 
field. It appears that up to a strength 
of field of 2 000 C.G.S. the chief effect 
is simply a doubling of the lines ; be- 
yond this strength the component 
lines are broadened as well as sepa- 
rated. The degree of separation is 
nearly proportional to the strength 
of field. ‘The broadening effect is 
much more marked when the light 
under examination issues at right 
angles to the magnetic field than 
when it lies along the lines of force. 
This the author thinks may be ac- 
counted for by the radiating atoms 
having a new velocity impressed upon 
them at right angles to the original 
one, the resultant velocity giving the 
broadening effect. 


Magnetic Screening, J. A. Erskine 
-A glass-hard steel needle, when 
magnetized, is a good test for rapid 
electric oscillations; they act like 
percussion and partly demagnetize it. 
The author utilizes this property for 
measuring the screening action of 
metallic cylinders against the influ- 
ence of a rapidly varying magnetic 
field, produced by the discharge of a 
Leyden jar fed by an influence ma- 
chine. He introduces coils of vari- 
ous sizes into the circuit of the con- 
denser, and determines the demagnet- 


izing effect of each coil upon the 
same steel needle magnetized to 
saturation. He then surrounds the 
needle by a screen in the shape of a 
glass tube covered with tinfoil, and 
discharges through a stronger coil so 
as to obtain the same demagnetizing 
effect as before. One of the most 
interesting results obtained is that 
the screening action isalmost annulled 
by slitting the metallic covering 
lengthwise. The screening action 
increases with the diameter and with 
the thickness of the tinfoil tube. 
The connection with the thickness is 
complicated, and is only approxi- 
mately represented by the formula 
H (1—e**), where H is the field and 
x the thickness. The screening action 
is greatest when the first half-oscilla- 


tion acts in favor of the existing 
magnetization. Most of the pecul- 


iarities are easily explained by the 
ordinary theory of induction, regard- 
ing the tinfoil as a secondary circuit 
in which the induced currents tend to 
Lreutralize the variations of the field. 
As regards, forinstance, the influence 
of the diameter, it must be remem- 
bered that an increase of diameter 
means an increase of resistance, self 
and mutual induction, and also an 
increased difference of phase. 





Electrically Operated Electric En- 
gine-Room Telegraph, C. Arldt— This 
apparatus, which was originally de- 
signed by Dr. L. W: ber, of Kiel, and 
is constructed by the Allgemeine 
Elektricitiits-Gesellschaft, comprises 
a switching device whereby a magnetic 
field in the receiver turns synchro- 
nously with the lever of the trans- 
mitter, so as to produce a perfect 
rotary field. In this rotary-field in- 
dicator the transmitter consists of an 
anuular resistance coil closed on it- 
self and divided into sections, each of 
which is connected toa bar of a cir- 
cular commutator, over which moves 
a lever having a sliding contact- 
piece at each end. These slid- 
ing contacts are adapted to engage 
with diametrically opposite bars of 
the commutator, and are each con- 
nected, through sliding brushes and 
fixed contact rings, with terminals 
to which current is supplied from any 
suitable source. To three of the 
commutator bars, at 120 degrees apart 
(for which purpose the number of 
bars must be divisible by three), are 
connected conductors leading the cur- 
rent to the receiver. This receiver 
consists of a system of three (or a 
multiple of three) similar magnet 
coils arranged with their axes at 
120 degrees apart around a pivoted 
arbor, which carries a magnet and a 
pointer moving overasuitably marked 
scale. The inner ends of these coils 
are connected together, while their 
outer ends are each connected to one 


of the conductors from the _ trans- 
mitter. 
Assuming now, for illustration, 


that the transmitter and receiver are 
arranged so that the axes of the mag- 
net coils in the receiver are parallel 
to radii joining the center of the 
commutator to the points of con- 
nection of the three conductors, and 
the lever carrying the contacts is 
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placed with one contact over one of 
these points of connection, and the 
other contact midway between the 
other two of these points, |; 
is obvious that the inner pole 
of the magnet corresponding to 
the point of connection on which 
the sliding contact rests will be 
say, of S polarity, while the inne 
poles of the other two magnets wil] 
be of N polarity, and consequently 
the N-pole of the magnet on the 
pivoted arbor will be attracted to. 
wards the magnet coil whose inner 
end is of S polarity, while its S pole 
will lie midway between the other 
magnets whose inner ends are of N 
polarity. It follows that the pointer 
will turn through 180 degrees when 
the contact arm is turned through a 
like angle, and that the results will be 
similar,in whichever of the three main 
positions the contact arm is placed, 
and that the contact arm and pointer 
will also remain parallel to each other 
for intermediate positions, since the 
currents along the three conductors 
and magnet coils will vary regularly 
approximately according toa sine law, 
there being a difference of phase be- 
tween them of 120 degrees. The 
number of signals transmitted may 
be very large ; for example, it is pos. 
sible to so arrange the apparatus that 
it will indicate’ accurately from de- 
gree to degree, so that 360 separate 
signals can be transmitted. 

When used for an engine-room tele- 
graph, each transmitter is preferably 
combined with a receiver, so that 
when the indicator arm on the bridge 
has been set to any position, the or- 
der can be acknowledged by the ep- 
gineer in the engine-room by setting 
his transmitter to the same position ; 
thus both the arm of the transmitter 
and the pointer of the receiver on the 
bridge will be on the same division of 
the dial. A bell can be rung auto- 
matically when the indicator arms 
are moved. 


-o- 
New York Charter Day Celebration. 

The celebration of Charter Day, 
May 4, the anniversary of the day 
that the Hon. Levi P. Morton, while 
Governor of the State of New York, 
signed the charter which . created the 
Greater New York, is being made as 
complete as possible by the citizens 
appointed to take charge of it by 
Mayor Van Wyck. ‘The celebration 
is to be specially commemorated in 
verse ; its poet laureate will be E. C. 
Stedman, who will also the 
verses which he will compose for the 
momentous occasion. The (Greater 
New York’s birthday will assuredly 
be very extensively celebrated, and 
the celebration will continue through 
three very full days during the first 
week of next May. The days of the 
celebration are Tuesday the third, 
Wednesday the fourth, which is 
Charter Day, and Thursday the fifth. 
The celebration will open on Tnesday 
with a grand naval parade. 
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THE TELELECTROSCOPE. 

Under date of London, March 12, 
the following correspondence from 
«ff, R. C.” appeared in a recent 
issue of the New York Sun: 

One of the most interesting features 
of the Paris Exhibition of 1900 should 
be Herr Szczepanik’s apparatus, by 
means of which actual scenes are 
made visible to people hundreds of 
milesaway fromthespot. The objects 
are to be reproduced in all their vari- 
eties of color, light and shade, and 
every phase of movement is to be 
represented. Such is the promise of 
the inventor, and the fact that he has 
received nearly a million and a quarter 
of dollars for theexhibition and French 
rights of his patent would seem to 
prove that this poor Galician school- 
master has really solved the problem 
on which so many people have been 
working. 

Herr Szczepanik calls his apparatus 
the “‘telelectroscope,” because it ren- 
ders objects visible in their natural 
colors at a distance by means of elec- 
tricity. ‘The manner in which this is 
effected is somewhat difficult of clear 
explanation. From the inventor’s 
representative in London the follow- 
ing particulars have been gathered as 
to the method of transmission : 

Roughly speaking, the picture is 
broken up into a number of points. 
Each point is reflected in mirrors, 
and the reflected ray of light is con- 
verted into an electric current, which 
can be transmitted any distance. At 
the receiving end the current is again 
transformed into the corresponding 
ray of light. This ray of light is 
reflected in mirrors and the reflection 
thrownuponascreen. Now, it follows 
that if all the points of a picture are 
taken in very rapid succession, the 
resultant reflection on the screen will 
he the entire picture. . 

In greater detail, it seems that there 
are two mirrors at the receiving end 
and two more at the transmitting end. 
Each mirror has its surface coated 
with some opaque substance. Across 
this opaque covering a straight-lined 
scratch is made with a needle or knife, 
so that only a narrow linear strip of 
reflecting surface is exposed. ‘The 
purpose of this is that only a single 
line of the object under observation 
may be exposed to the reflective in- 
fluence of the mirror. The mirror 
(the first one in which the object is 
reflected) is fixed ona pivot, by means 
of which (with the aid of an electro- 
magnet) it is continually oscillating, 
so that the lines of the object under 
observation are continually changing. 

Each of these single-line pictures is 
broken up into points by means of the 
second oscillating mirror, which is 
placed at right angles to the first, so 
that its reflecting line is at right 
angles to the reflecting line of the 
first. As two lines intersect each 
other in a point, it follows that only 
4 single point of the reflecting line of 
the first mirror will appear in the 

second mirror, and therefore only the 
reflected ray which corresponds to 
this point will be reflected in the 
second mirror. The two mirrors 
oscillate synchronously. 
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This ray of light, which corresponds 
to a certain point in the picture, is 
converted into an electric current by 
the employment of an electric battery 
with a selenium cell, The property 
of a selenium cell is that the electri- 
cal resistance varies with the color of 
the light to which it is exposed; it is 
energized in different degrees by dif- 
ferent rays. A blue ray, say, will 
have a very powerful effect upon it, 
while a red ray will set up a very weak 
current. 

This electric battery is connected 
by wires with an electro-magnet at 
the receiving end, where the electric 
currents are to be reconverted into 
rays of light. The electro-magnet 
will accomplish this by moving in 
sympathy with the electric current 
sent out from the transmitting ap- 
paratus, and its movements will nec- 
essarily correspond to the nature of 
the ray reflected. A blue ray, for 
instance, would move it a consider- 
able distance, while a red ray would 
only slightly deflect it. 

Now this magnet is made to move 
a prism, which is placed in front of a 
strong white light—either the light 
of the sun or an electric light. The 
action of the prism will break the 
white light up into its seven pris- 
matic colors. ‘These colors are spread 
out in aspectrum. The prism being 
moved by the electro-magnet, it will 
necessarily revolve just so far as to 
bring the required color into view. 

This color will now be reflected 

in one of the two oscillating mirrors 
at the receiving end. And just as 
the action of the other two mirrors 
was analytic, so the action of these 
two is. Each point of the picture is 
reflected onto a screen, and as the 
points follow one another in very 
rapid succession indeed, the eye of 
the observer will take in the impres- 
sion of the entire picture as if its 
points were all presented to it simul- 
taneously. 
- The picture can be made to last as 
long as may be desired by constantly 
reproducing the effect, and at such a 
speed that the observer is uncon- 
scious of any break in the process. 
It is no more difficult to reproduce a 
moving picture than a still one, for 
the inventor explains that ‘it is the 
actual picture which is reproduced, 
and not a mere record as in the case 
of the cinematograpb.” 

Another point claimed is that there 
is practically no limit of the distance 
within which the apparatus can be 
used. With the possibility of a tele- 
phone wire 1,000 miles long, such as 
that between Chicago and New York, 
the inventor thinks that the telelec- 
troscope wires might be of any length. 

Such an instrument, of course, 
opens up a wide field of possibilities. 
Scenes of foreign travel, battle fields 
during action, and the eclipse of the 
sun are only a few of the things we 
might have seen recently, while sit- 
ting comfortably at home, had Herr 





Szezepanik had his machine well 
established a little earlier. As it is, 
the question arises, has not this 


Galician genius done away with the 
necessity of visitors actually goimg to 
Paris in 1900? 


As I wrote these last words I re- 
ceived from Vienna a description of 
this wonderful invention which tallies 
with the above, but inasmuch as it is 
from some one who has no interest in 
the concern, it admits one or two 
weaknesses. In my correspondent’s 
own quaint English: ‘‘The inven- 
tion seems to have been inspirited by 
the kinematograpb, and it is said 
that the images resemble to the 
kinematographic images, and are 
shivering like these.” Again, ‘‘thence 
follows that the image does not ap- 
pear in the natural colors but in the 
corresponding spectral colors, and the 
colors in which the image appears are 
not quite clear.” 

—_ --:_- 


Receiver for Wireless Telegraphy. 


The development of wireless teleg- 
raphy is attracting attention in all 
countries. England is probably lead- 
ing in respect to the interest shown. 
One of her electrical manufacturing 
houses recently exhibited a simple 
form of receiver for wireless teleg- 
raphy, and we reproduce an illustra- 
tion of it, taken from the London 
Electrician. ‘The instrument is the 
work of Messrs. Miller and Wood, of 
London, and the pattern shown is 
intended for lecture purposes. The 
coherer is suspended in the middle of 
a stretched wire, und two small rods, 
with a screw thread on them, play 
over the wire like a fiddle - bow 
over the strings. ‘These rods are 
attached to the armature of a 
bell, connected in the secondary 
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circuit of the relay (seen in the front 
of the case), whose primary circuit is 
in series with a single dry cell and 
the coherer. A second cell is used 
in the secondary circuit. This form 
of decoherer has the advantage that 
the decohering action begins directly 
the armature moves, and continues 
during its whole travel to and fro. 
The coherer itself merely consists of 
u sinall ebonite cup, inside which the 
two wires on which it is suspended 
almost meet, the gap being bridged 
over by nickel filings. 
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INSULATION AND CONDUCTION. 


READ BEFORE THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS, 
NEW YORK, MARCH 23, 1898, BY 
REGINALD A. FESSENDEN, 


A thing insulates because it is pos- 
sessed of two distinct properties ; 
first, the ability to stand the me- 
chanical and electrical stresses due to 
the voltages used ; and, secondly, be- 
cause it is such a poor conductor that 
but a negligible small current can 
flow through it and leak away. In 
other words, it will neither allow the 
current to break through it nor to steal 
through it. The first property is 
called by Maxwell the ‘dielectric 
strength ” of the insulator, the other 
property is called the ohmic resist- 
ance. ‘The two together form its in- 
sulating power. 

In the two great branches of elec- 
trical work, the requirements for an 
insulator are widely different. For 
apparatus used for the tranemission 
of intelligence, as a rule, low voltages 
are used, and so dielectric strength is 
of relatively small importance, but 
the currents used are smal], the cir- 
cuits long, and material of high ohmic 
resistance is needed. For apparatus 
designed for the generation and trans- 
mission of electric energy, on the 
other hand, where the voltages are 
high and the currents large, dielec- 
tric strength is the main thing de- 
sired, and the leakage of a small 
amount of current is not objection- 
able. Consequently, the two branches 
of the profession have come to use 
the word ‘‘insulation” in quite dif- 
ferent senses, the former and older 
as meaning something having high 
ohmic resistance, and the latter branch 
using it with reference chiefly to 


material having great dielectric 
strength. , 
Confusion sometimes occurs 


through this double meaning, and 
the writer himself has been taken to 
task by a European engineer for 
stating that pure water Was approxi- 
mately as good an insulator as rubber, 
the critic having reference, as was 
apparent, to its ohmic resistance, 
while the original note was _ prin- 
cipally concerned with its dielectric 
strength. It is therefore considered 
best to define the sense in which the 
werd is used, in spite of the fact that 
attention has previously been called 
to the distinction to be made between 
these two properties, notably and 
very lucidly by Mr. Steinmetz in this 
irstitute’s proceedings, vol. ix. p. 815. 

Before entering upon the discus- 
sion of the various purposes for which 
insulation is used, and of the sub- 
stances best suited to each case, it may 
be as well to give a brief account of 
the manver in which the current 
passes through materials. 

1. By actual convection—That is, 
by particles of the insulator, or of 
foreign substances, taking a charge 
from one electrode and moving with - 
it to the other terminal under the 
influence of the voltage. This action 
is similar to that of the moving pith 
ball between the two knobs of a Holtz 
machine. 

(To be continued.) 
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DEATH BY ELECTRICITY.* 
BY S. W. HEDLEY, M. D. 


It is not always so easy as might be 
supposed to kill an animal by elec- 
tricity. ‘The experiments of Brown- 
Séquard and P’Arsonval long agot 
showed this, and many physiologists 
have since confirmed it. Kratter 
found that one short application of 
an alternating current at 1,500 volts 
sometimes did not kill either rabbits 
or guinea-pigs. Yet much lower 
voltages have often proved fatal to 
man. Indeed, it seems not improb- 
able, as the present writer has else- 
wheret stated, that all commercial 
forms of electric lighting currents, 
varying as they do from 80 volts up- 
wards,.may be dangerous to human 
life under certain conditions. It is, 
of course, true to say that, other 
things being equal, risk increases in 
direct proportion to the electromotive 
force; but absolute equality of 
‘fother conditions” can never be 
secured. ‘The duration of the ap- 
plication, the nature of the con- 
tact, its superficial area and _ po- 
sition, the condition of the skin, 
the periodicity of the curreut, the 
species of animal, its weight, age and, 
perhaps, even its state of health, are 
all factors in the result. That dura- 
tion of contact has a most important 
bearing on the question is nothing 
more than might be expected, for 
reasons both physical and _ physio- 
logical, and all experiment proves 
it. It has been shown§ that cur- 
rents, easily borne by an animal when 
momentarily applied, were fatal when 
the application was prolonged to five 
to ten seconds. On the other hand, 
short but repeated applications of 
strong currents were almost invariably 
fatal. When other conditions are the 
same, the larger the area of contact 
the greater the intensity of the cur- 
rent, but the less its density, and the 
latter can never be left out of con- 
sideration in dealing with physio- 
logical effects. The condition of the 
skin, with reference to moisture, or 
any breach in its continuity, is also a 
point of the first importance, inas- 
much as the epidermis is the great 
insulator of the body. But, at the 
same time, it is to be remembered 
that the degree of skin injury is not 
always proportional to the gravity 
of the accident. Frequency of alter- 
nation must also be considered. It 
may be that fatal effects are in inverse 
ratio to the periodicity, although not, 
perhaps, according to a strictly 
‘straight-line law.” Animals pre- 
sent differences in their resistance to 
the effects of electric currents accord- 
ing to their species, and even accord- 
ing to their iadividual peculiarities. 
*From the London Electrical Review. 

1884 
| Electrical Review, London, January 2s, 1898 
Kratter. 
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Every animal seems in this respect to 
be a law only unto itself. It was 
found in the experiments already 
alluded to that rabbits often survived 
currents which proved fatal to dogs 
ten times bigger. In the original 
electrocution experiments in America, 
experiments were made upon a horse, 
three calves and a number of dogs. 
The mean fatal current thus obtained 
was brought to bear upon the man to 
be executed, and the result proved a 
painful fiasco. Yet, many experiences 
since then, some of them within recent 
months, have proved that a low as well 
as a high electromotive force may kill 
a man. 

It is very generally admitted that 
in the case of animals killed by strong 
currents there is a tolerable uniform- 
ity in the post-mortem appearances. 
1. The latter in many respects re- 
semble those seen after death by 
asphyxia (apowa); that is to say, the 
left side of the heart is compara- 
tively empty, while its right side 
and the large? veins near it are dis- 
tended and filled with dark fluid 
blood. The absence of hemoglobin 
from the blood is also a fact common 
to death by electricity and to death 
by apnea. 2. The nervous system 
does not seem to present any very 
characteristic appearances; at least 
there is no ‘* gross lesion” which ean 
be said to be constantly present; but 
slight hemorrhages in the walls of the 
fourth ventricle and in the meningeal 
coverings are not rare. Yet there 
may be many finer molecular changes 
in the nervous tissues of which pres- 
ent methods of investigation are not 
able to make us cognizant. 3. The 
points of penetration of the current 
are always evidenced by burns of vari- 
ous degrees. Less constantly the 
place of exit is similarly marked. 
These burns of entrance have consid- 
erable diagnostic value in cases when 
the cause of death may be in doubt. 
They may vary in severity from sim- 
ple redness to complete destruction of 
the whole thickness of the skin; but, 
as already said, their severity has no 
close relationship with the gravity of 
the accident. 

When a strong current is brought 
to bear apon a living animal, there 
is immediately a strong tetanic con- 
traction of the entire striated mus- 
cular system ; and on the circuit be- 
ing broken there is often a deep 
inspiration, perhaps followed vy an 
‘‘expiratory cry.” It is often this 
ery which first calls attention to the 
accident. In cases which are not 
fatal there is often loss of conscious- 
ness, which may be regarded as the 
clinical manifestation of the severe 
shock, or rather shaking, to which 
the whole central nervous system has 
been subjected. This is very differ 
ent from what is surgically known as 
‘“‘shock.” In the latter, the longer 
the condition of shock lasts the 
greater the danger. In electric acci- 
dents danger of death diminishes the 
longer the duration of loss of con- 
sciousness. It may be said that, if 
not immediateiy killed, the person 
usually recovers, This con- 
sciousness soon disappears, perhaps 
even in a few minutes, but for days 


loss of 
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or weeks there may remain ‘head 
symptoms,” such as vertigo and se- 
vere headache, or there may be pulpi- 
tations or other such consequences. 
Neither sensory nor motor paralysis 
appears to be common. 

Death, as the result of electricity, 
must occur in one of two ways—(L) 
by mechanical lesions of vital struc- 
tures, or (2) by arrest of organic func- 
tions essential to life; that is to say, 
by arrest of respiration, heart action 
or nutritive exchanges. It is in per- 
sons killed by lightning that the first- 
named mechanical or ‘‘disruptive” 
effects are usually seen. Industrial 
currents kill in the second way. But 
even here the difference is quantita- 
tive rather than qualitative. Most 
of the foregoing points have been put 
in evidence by Kratter and others, 
and, as already stated, are generally ac- 
cepted. ‘The first class of cases need 
not be considered. It is self-evident 
that mechanical disintegration of vital 
parts must cause death. But, ap- 
proaching the second class of cases, 
where death occurs by arrest of organic 
functions essential to life, the question 
broadens out, and it becomes neces- 
sary to inquire which of such functions 
is struck first. Where does death 
begin? What is the *‘ mechanism” of 
death by electricity? At this point 
physiologists are no longer in accord. 

Is it, as D’Arsonval considers, that, 
acting on nervous centers, the electric 
current produces a variety of effects 
known as ‘‘inhibitory;” viz., suspen- 
sion of respiration, arrest of heart 
action, etc., and that it is the first of 
these that is primarily affected, inas- 
much as cardiac action persists after 
the arrest of respiration? According 
to this view, there occurs, in fact, *‘a 
central paralysis of respiration, con- 
stituting a special form of asphyxia,”* 
due to exhaustion of the medulla and 
functional death of the ganglion cells. 
If this be correct, artificial respiration 
affords a hopeful means of restoring 
animation. This condition of sus- 
pended respiration must not be mis- 
taken for death, and a post-mortem 
examination at once proceeded with. 
Nécropsiés vivants is the sensational 
term which, it may be remembered, 
was used in connection with the 
autopsy of the first electrocuted 
criminals in America. 

Dr. Tatum, of New York, experi- 
menting in 1890, came to the con- 
clusion that strong currents kill by 
acting chiefly or entirely on the 
actual substance of the heart itself. 

In 1895, Dr. L. Jones, having 
witnessed some experiments under- 
taken by Mr. Bokenham with refer- 
ence to the amount of current re- 
quired to kill anesthetized cats, con- 
sidered, from an inspection of the 
respiration and blood pressure trac- 
ings, that death began at the heart, 
and that the action of the current is 
‘upon the heart muscle rather than 
upon any of its nervous mechanisms.” 
In the British Medical Journal of 
January 15, 18938, there appears a 
paper by Drs. Oliver and Bolam on 
the same subject, arriving at the 
ume conclusion, and by the same 


*Kratter 
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methods, but not giving such detuils 
of amperage and voltage as woul 
enable the experiments to be repeated 
by others. 

Against these latter views it hag 
been urged that were the heart’s action 
suddenly arrested by the electric 
shock, there would not be the great 
disproportion in the amount of blood 
on the two sides of the heart that is 
present in death by electric shock. 
After sudden arrest of the heart’s ac. 
tion the amount of blood on the two 
sides of the heart is nearly equal, 
Further, the heart theory rests chiefly 
on blood pressure tracings, and it jg 
to be remembered that blood pressury 
is the result of other factors, in addi- 
tion to the action of the heart. 

This leads to another hypothesis, 
Dr. Bleile, of the Ohio State Uni- 
versity, suggests, as the result of care. 
fully conducted physiological experi. 
ments, that death by electric shock 
is entirely due to the fact that the 
current produces a contraction of the 
arteries through an influence on the 
nervous system; that is to say, 
through an effect on those nervous 
centers which control the diameter of 
the arteries, and that a constriction 
of the arteries so produced throws in 
such an impediment to the flow of 
blood as the heart is unable to over- 
come. ‘This last-named hypothesis 
no doubt contains an important 
truth, recognizing, as it dves, the 
fact of peripheral obstruction as in- 
fluencing blood pressure. 

It is, however, contended that the 
fatal obstruction is not in the sys- 
temic arterioles, but is owing toa 
constriction of the pulmonary arteri- 
oles, the latter being excited to con- 
tract by the entirely deoxygenized 
blood. Such a theory obviously falls 
into line with the post-mortem condi- 
tions, which, as has been seen, re- 
semble those seen in apna, 

It would therefore appear, not, 
perhaps, that each of these hypotheses 
is at hopeless variance, but that 
death from electricity may be accom- 
plished by various physiological 
mechanisms. First, and perhaps 
oftenest, it may be by sudden arrest 
of respiration; at another time it 
may be brought about by sudden and 
primary stoppage of heart action ; in 
either case the result being not 
improbably due to physiological 
death of the centers of respira- 
tion or circulation from chemical 
and morphological changes therein, 
which present methods of obser- 
vation do not enable us to recog- 
nize. Further, it is certain that these 
two centers act in unison, and it need 
not be surprising that the incidence 
of the damage done by the current 
may not always be distributed in the 
same way. But, in accepting the fore- 
going, it is not to be overlooked that 
the view that fatal results from elec- 
tric currents are due to damage In- 
flicted within the actual structure of 
the heart itself is very influentially 
held ; it has never been disproved, and 
may ultimately turn out to be a cause, 
if not ‘he cause, of death from elec- 
tricity. Thirdly, mechanical or dis- 
ruptive lesions, such as tearing of 
blood vessels and contusions of the 
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surface of the brain, are not limited 
exclusively to accidents by lightning, 
but have also been observed in a modi- 
ged form in cases of death from in- 
dustrial currents. 

A short code of rules for guidance 
‘,such accidents has been ably formu- 
lated by the Electrical Review, and 
the present writer has dealt with the 
subject of ‘*first aid in electric acci- 
dents” in an article under that name 
in the Lancet, August, 1894. It is 
sufficient to say that, notwithstanding 
the experiments of physiologists and 
a growing experience of such cases, 
all that medical treatment can do is 
still to be summed up in the original 
formula of D’Arsonval: Un foudroyé 
doit étre trarte un noye; in 
other words, by artificial respiration, 
commenced early and continued long. 
But there is one further point with 
reference to-this to which brief allu- 
sion may be made. It is known to 
physiologists that animals to whom 
nitrite of amv] has been administered 
are more difficult to kill by electric 
currents than are animals not under 
the influence of that drug. It acts 
by paralyzing the walls of the small 
blood vessels, and so doing away with 
both arterial constriction and pul- 
monary obstruction. Now, without 
advocating that capsules of amyl 
nitrite should form part of the equip- 
ment of every ‘‘first-aider,” it may 
besuggested that the use of this 
drugin cases such as drowning and 
electric shock would in safe hands 
prove a valuable adjunct to artificial 
respiration. 


CONMLINE 


— 

The Carborundum Company. 
The stockholders of the Catborun- 
dum Falls, 
N. Y., met recently at Monongahela, 


Company, of Niagara 
Pa, and elected the following officers 
forthe ensuing year: President, E. 
G. Acheson, of Buffalo; vice-presi- 
dent, A. W. Mellon, of Pittsburgh; 
secretary, W. H. Arison, of Niagara 
Falls; treasurer, H. H. Williams, of 


Monongahela; directors, E. G. 


Acheson, A. W. Mellon, R. B. Mel- 
lon, W. H. Arison and W. C. Me- 
Callister, of Monongahela. The 
Monongahela Electric Light Com- 


pany elected the following officers: 

_G. Acheson, president; W. H. 
Arison, secretary, and W. C. Me- 
Callister, treasurer 

“> 

Horseless Cabs in Chicago. 

Electric carriages will take the place 
of the cabs drawn by horses which are 
owned by the Owen H. Fay Livery 
Yompany, of Chicago. ‘The change 
8 to be made within 30 days. The 
cabs are now being built by the Fischer 
Equipment Company under designs 
aud patents of ©. E. Woods, of Chi- 


Cugo, 

dais 

We are not the only ting-a-ling in 
the bell. Tt appears that Sweden has 


"eae 

the largest number of telephones per 
fapita of any country in the world.— 
Ol, Joseph, Vo Gazelle. 
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A New Form of Current Modifier. 


A new current modifier, designed 
essentially for medical uses, has re- 
cently been perfected by the L. E. 
Knott Apparatus Company,of Boston, 
for which many applications may be 
found. ‘The modifier is a compact 
instrument, 14 inches in diameter 
and six inches in height, and when 
attached to an incandescent lighting 
circuit may be used for doing the 
work of five more expensive pieces of 
apparatus. The instrument can be 
attached either to a direct or alter- 
nating incandescent lighting current, 
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did success; the sinusoidal current 
may be produced without the com- 
bination of dynamo and motor; the 
cautery current may be developed as 
desired, and for the diagnostic lamp 
current, lamps of low voltage may be 
used to good advantage with this 
modifier. 
; pone 

The First Telegraph Receiver. 
To Tae Epitor oF ELectricaL Review: 

The recording receiver, which Mr. 
Hiram Sibley purchased of me and 
presented to Sibley College, Cornell 
University, is the only existing one 




















A NEw Form or CURRENT MopIFreR FOR Usk IN THE MEDICAL PROFESSION. 


hence dispensing entirely with the 
troublesome use of batteries in this 
connection. The vibrating apparatus 
is adjustable for either slow or rapid 
vibrations. This vibrator is so con- 
structed that it gives absolute uni- 
formity of results and does not easily 
get out of order. With this instru- 
ment it is impossible to produce a 
disagreeable shock, as the resistance 
is in both branches of the circuit, 
and a complete system of interlocking 
switches is used. 

The method of transformation em- 
ployed practically overcomes the 
difficulties which have heretofore 
existed in the way of using the incan- 
descent lighting current for medical 
purposes because of its too high 
voltage. 

In application the Faraday current 
is produced, with definite graduations 
from week to strong, with absolute 
regularity ; the galvanic current may 
be produced, without the medical 
battery. with less trouble and splen- 


of the two made after the design and 
invention of my father, Alfred Vail, 
the partner in the patent and co- 
inventor of the so-called Morse tele- 
graph system, but with which Morse 
had but little, if anything, to do. 

‘‘This instrument was constructed by 
Stokell from working drawings made by my 
father, and embodied for the first time the 
beautiful mechanical conception of record- 
ing by the indentation of « steel embossing 
point upon the paper, working in combina- 
tion with a grcoved roller.”—From F. I. 
Pope’s article in Century Magazine, April, 
1888. 

This instrument was used by my 
father at the terminus of the line, as 
it was constructed by the government 
appropriation of $30,000 in 1843-4, 
and finished from Washington to 
Baltimore on May 24, 1844. On the 
latter date, Morse, at the capital at 
Washington, sent as the first message 
over the completed line, to my father 
at the B. & O. Railroad station in 
Baltimore, by whom it was received 
upon this identical instrument, the 
so-called historic message: ‘* What 
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hath God wrought!” dictated by 
Miss Ellsworth, daughter of the 
then Commissioner of Patents. 

This privilege was accorded the 
young lady by Morse in pursuance of 
his promise to her (when she brought 
to him on the night of March 3, 1843, 
the last night of the expiring Con- 
gress, the news of the final passage, 
after five long and anxious years of 
effort), that she should dictate the 
first message to be sent over the line 
to be built to Baltimore by the pro- 
visions of the bill just passed. 

This instrument was carefully pre- 
served by my father, who, in his will 
(he dying in January, 1859), be- 
queathed it tome. Attached to the 
instrument was a piece of paper, 
upon which my father had written 
and signed the statement that he 
alone was the inventor of this device. 
Yet it has always been called the 
Morse register. 

Upon the occasion of the Western 
Union Telegraph Company’s monu- 
ment to Morse being dedicated m 
Central Park, of this city, on June 1, 
1870, a reception was given to him 
in the evening at the Academy of 
Music. Upon a table on the stage 
was placed this old instrument, and 
attached to it were the key and wires 
leading to all parts of the United 
States, by means of which Morse sent 
a message during the ceremonies. 

In removing the instrument from 
the cabinet in my father’s home, the 
piece of paper alluded to was acci- 
dentally torn off, but it was not 
injured to any extent, and is to be 
seen at the National Museum, where 
the instrument has been for many 
years past. 

If there is any further information 
desired, and I can furnish it, I shall 
be only too glad to do it, 

STEPHEN VAIL. 

New York, March 21, 1898. 

_— 

Electrocution in Massachusetts. 

After a long debate, on March 22, 
the bill to substitute electrocution 
for the gallows as a method of capital 
punishment in Massachusetts passed 
the House. The bill also provides 
that all executions shall take place at 
the state prison between midnight 
and sunrise, and carries with it an 
appropriation for a small building 
and the necessary appliances. 

-<- 
A Westinghouse Dividend. 

A quarterly dividend of one and 
three-quarters per cent has been de- 
clared upon the preferred stock of 
the Westinghouse Electric and Manu- 
facturing Company, payable April 1. 
Books closed March 25 and open 
April 1. 
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The telephone in war will be a new 
feature. There have been no wars of 
consequence since the invention of 
this instrument for the instantaneous 


dissemination of verbal messages, and 


if we should have war with Spain, 
the 
be a conspicuous and valuable aid, 


Long-Distance Telephone will 
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The Northwestern Electrical Asso- 
ciation has adopted the plan for its 
Summer meeting of taking a steamer 
Duluth, 


This unique 


from Chicago to holding 
daily sessions on board. 
programme will, undoubtedly, attract 
a large attendance, and will be an 
ideal combination of instructive busi- 
ness with agreeable surroundings. 
The steamer will leave Chicago June 


10. 





An entertainment was given a few 
evenings ago in Plymouth Church, 
Brooklyn, N. Y., for the benefit of 
Miss Mollie Fancher, and a handsome 
sum was received for Brooklyn’s 
famous invalid. The entertainment 
was especially interesting from the 
fact that Miss Fancher, while reclin- 
ing in her old home in Downing 
street, was able to hear each word 
and Plymouth Church 
through the electrical facilities far- 
nished by the New York & New 


Jersey Telephone Company. 


note in 





At the Trans-Mississippi and Inter- 
national Exposition to be held in 
Omaha, June to November, electricity 
will play a most important and inter- 
esting engagement. The devices of 
invention, as yet but sparingly 
vealed to the public eye, will be there 


afforded for unrestricted inspection, 


re- 


amid handsome architectural crea- 


tions. The most distinct mental 
photograph carried away by visitors, 
however, will result from the attrac- 


tive appearance of the ground at 





night. It is then that electricity 
will reign. 
In an editorial, in its issue of 


March 22, the New York Sun said: 
‘‘ Very likely the first picture of the 
Snoqualmie Falls ever published in 
of Rocky 
the Chicago 
last 

the 


& newspaper east the 
Mountains appeared in 
Western Electrician 
” We beg to 
that in the issue for January 16, 
of the ELecTRICAL REVIEW appeared 
of 


more 


of week, 


etc. remind Sun 


1895, 


a larger and better engraving 
Falls. We 


than three years ahead of our esteemed 


Snoqualmie were 
| 

contemporary in calling attention to 
this great waterfal] and its electrical 


possibilities. 


VEGETABLE ELECTRICITY IN 
MEDICINE. 

Count Cesare Mattei, of Italy, 

noticed a dog belonging to a neighbor 

eagerly devouring certain plants which 

instinct had showed him 

Mattei 


at once began a series of investigations 


the animal’s 
was suited to his condition. 


which resulted in the discovery of an 
entirely original materia medica aud 
an amazing philosophical system. 
Ile examined other vegetable growths, 
and little by little discovered other 
active principles, thus building up a 
unique materia medica. This com- 
prises 38 medicines, of which 32 are 
in the form of pills and six in the 
shape of fragrant, colorless liquids. 
Five of the six colorless liquids were 
colored to facilitate differentiation, 
‘‘red_ electricity,” 


“blue elec- 


and are named 
‘yellow electricity,” 
tricity,” ‘‘green electricity,” and 
‘* white electricity.” 

The five 


*“level the differences of tension of 


vegetable _ electricities 
the polarities in the nervous system; ” 
the blue electricity acts on the arterial 
system, the green on the veinous sys- 
tem, and the white is neutral and can 
be used indifferently. The yellow 
electricity can be given safely to 
hysterical persons. 

The fame of Mattei’s cures attracted 
to Bologna pilgrims from far and 
wide, to the great dissatisfaction of 
In 1869 Pope 
Pius IX gave him part of the hospital 


the regular physicians. 
at Santa Theresa, where he accom- 
plished such marvelous eures that 
the crowds had to be controlled by 
soldiers! In the same year the first 
publications appeared, of which the 
noteworthy is that by Dr. C. 
entitled : 
Electricity.” 


most 
‘* Therapeutics 
Mattei 
and the business of 


Zimpel, 
of Vegetable 
died 1896, 


manufacturing 


in 
vegetable electricity 
of ali colors is now carried on by his 
adopted son. 

A notable feature, overlooked by 
official medicine, but rescued from 
oblivion by these promoters of electro- 
homeopathy, is the peculiar way 
which the so-called ‘‘odic force” is 
distributed in the human body; it 
flows along three principal axes, head 
to feet, left side to right side and back 


to chest; this polarized fluid is assim- 
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ilated by the five vegetable electrigj. 
ties, which explains their efficiency, 
Physicians who appreciate the impor. 
tance of the ‘‘ three axes of odic-mag. 
netic polarity ” place their patients jy 
bed on their right sides (—), with 
their heads (—) to the north (+) ang 
their faces (++) to the wall. 

A writer in our esteemed contem. 
porary, Science, 
the above, well and truly says; 


in commenting on 


** All this would be very amusing jf 
it were not sad—sad to find that edy. 
cated men can so degrade their 
knowledge of chemistry, physiology 
and medicine; sad to think of the 
conceptions of these sciences formed 
by persons subject to the influence of 
these ‘lewd impostors ;’ sad to think 
of the suffering that ensues for lack 
of proper treatment ; sad to think of 
the unscrupulous immorality of those 
willing to trifle with human life for 
selfish gain. One is inclined to cry 
with Massinger : 


“Out, you impostors, 
Quack salving, cheating montebanks, your skill 
Is to make sound men sick, and sick men kill.” 





A PROPOSED CABLE TO HAWAII 
AND JAPAN. 


Among things which this country 
ought to do, and do at once, is the 
building of a cable line to Japan, vis 
the Hawaii Islands, says the Commer. 
cial and Financial World. Even if 
the project for annexation should be 
delayed, American interests in the 
country are enormous, and it is of the 
greatest importance that cable com. 
should established 
without even a moment of further 


munication be 
unnecessary delay. 
Recent dispatches from Washing. 
ton serve to show that the prospects 
in regard to this matter are now mox 
The 
probabilities are that a contract will 
be made with the Pacific Cable Com- 
pany, of New York, of which Mr. 


encouraging than ever before. 


James A. Scrymser is president and 
Mr. Ed L. 
Mr. Scrymeer, it will be remembered, 


Baylies, vice-president. 


er, 


cd 





TWF. ore. 6 


— 





a 


is also president of the Mexican Tele | 


graph Company and of the Central | 


& South American Telegraph Con- 


pany, operating the via 


Calveston | 


route, both of which are well estab | 
lished and highly successful under- 


takings, doing excellent work year i0 | 


and year out, and paying dividends | 


of 10 per cent and 
annum respectively to their stock- 


holders. 


per cent per 


¥ 


& 
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March 30, 
Well Street and the Electricai 
Stock Market. 

The course of the stock market 
during the past week accurately re- 
flected the increasing intensity of the 
apprehension over the Spanish im- 
broglio. In the absence of any buy- 
ing by the public, either for invest- 
ment or of a speculative character, the 
market was left in the hands of pro- 
fessional traders, who, being almost 
seized every oppor- 
Practically 


toa man bearish, 
tunity to depress values. 
the only support came from covering 
The short interest is un- 


by shorts. 
Its magnitude 


doubtedly very great. 
more than anything else has pre- 
vented prices from reaching a still 
lower level. Some long stock was 
thrown overboard the latter part of 
the week by disgusted holders who 
had bought at the low figures of the 
slamp a fortnight ago. But there 
was a sharp rally. Everything now 
hinges upon the action of Congress 
and the resultant settlement of the 
Cuban question. This can not be 
far distant, and once the uncertainty 
is over the confidence of investors in 
the excellent condition of railroad 
and industrial enterprises generally 
will reassert itself. An eager ab- 
sorption of securities may then be 
expected. 

Electrical stocks followed the trend 
of the more active specialties. Gen- 
eral Electrie showed strength on 
Monday, touching 33%, but later, in 
common with the rest of the market, 
declined to 30% to-day, closing at 
3134. ‘The debenture 5's were more 
active than for some time, and 
sold at 100% to 101. It can be said 
on excellent authority that consider- 
able progress would have been made 
in the plans for an arrangement with 
the preferred stockholders had it not 
been fur the disturbing effect of the 
war talk. 

Edison Electric Illuminating of 
New York stock was not traded in, 
but sales of the consolidated 5’s were 
made at 114% to 115, and of the 
first 5’s at 109. There was only one 
sale of American Telegraph and Cable 
at 3Y. 

Western Union was lightly traded 
in. It opened at 86 on Monday and 
deciined steadily with the rest of the 
market, losing 334 points during the 
week, closing at 841%. 

North American was devoid of 
special activity, the price fluctuating 
between 5'% and db. 

Vf the local traction stock Metro- 
politan Street Railway sustained the 
steatest loss, declining from 141 on 
Monday to 125% to-day. Manhattan 
lost nearly 10 points, chiefly on the 
killing of the bi-partisan Rapid 
Transit Commission bill at Albany. 
Che directors of the company will 
refuse to improve the facilities of the 
elevated system unless compensating 
advantages are granted by the city. 
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The failure to substitute electricity 
for steam on the elevated will, in the 
opinion of experts, result in decreas- 
ing earnings below the present divi- 
dend rate. It would also mean that 
the Metropolitan Street Railway, 
which will install electrical power on 
its lines now operated by cable or 
animal] power, will benefit greatly at 
the expense of the Elevated. A 
rally of four points occurred in Man- 
hattan toward the close to-day on 
‘*covering by shorts.” 

The weakness of stocks in this 
market was reflected in the prices of 
securities at other centers. In Boston, 
Bell Telephone lost 11 points during 
the week, selling down to 239. Erie 
Telephone, after an opening of 6334, 
declined gradually, touching 59% on 
Friday. General Electric preferred 
was bid 75, offered at 85. New Eng- 
land Telephone was steady around 
120. 

In Philadelphia, Electric Storage 
Battery common lost 1% points, and 
the preferred stock was quoted at 21 
@ 23 on Friday. No sales were re- 
ported of Pennsylvania Heat, Light 
and Power. 

The incorporation of the New 
Amsterdam Telegraph and ‘Telephone 
Company, of New York, with a capital 
of $100,000, was reported from Al- 
banv. ‘The directorsare E. J. Leavy, 
F. B. Mallaby, B. F. Currier, James 
F. Leavy and A. E. C. King, all of 
New York. 

The regular quarterly dividends 
were declared on the following stocks 
during the week: Edison Electric 
Illuminating of New York, 1% per 
cent, payable May 2; Edison Electric 
Illuminating of Brooklyn, 1% per 
cent, payable April 15; Westing- 
house, 134 per cent, payable April 1; 
Mexican Telegraph, 22 per cent, 
payable April 13, and Central & 
South American Telegraph, 11% per 
cent, payable April 6. 


New York, March 26. Ray. 





McCullagh Police Signaling 
System. 


One of the complaints, but hot 
always just, in regard to a policeman 
is that you can never find him when 
he is wanted. Many measures have 
been taken to remedy this state of 
affairs, and resort has been made to 
the telephone signaling systems, etc. 
Chief McCullagh, the head of the 
police force of Greater New York, 
who has been in the service for 30 
years, has studied this problem inti- 
mately, and has evolved a system of 
communication which marks a new 
departure in the police supervision of 
avy larger community. He proposes 
to establish a certain number of 
policemen at stated points all over 
the city, connecting their booths, or 
sentry boxes, up by telephone with 
the police station of the precinct. 
No matter what happens, any one 
who wants the help of the police can 
go ut once-to these well known points 
and obtain the services of the officer 
there, he, in turn, notifying his head- 


quarters of the call, and securing a 
relay, in the shape of one officer or a 
dozen, as the case may need. It will 
be obvious that such a system not 
only gives instantaneous police help, 
but by establishing a series of 
‘‘ trochas,” makes it very hard for a 
fugitive criminal to break through, 
as he is liable to interception in which- 
ever direction he goes. 

Chief McCullagh has kindly agreed 
to have on exhibition at the Electrical 
Exposition in May one of these inter- 
esting booths, which, in the course of 
a few years, will doubtless stud the 
sidewalks of all our great cities. The 
city has recently made an appropria- 
tion to help carry out this McCullagh 
system. 





A FEW “BEWARES”’ FOR 
ADVERTISERS. 
To THE Epiror or ExecrricaL REvIEW : 

Iam both a publisher and an adver- 
tiser of many years’ experience. 
Permit me to send you a_ few 
‘*Bewares” for the benefit of the 
patrons of the advertising columns of 
technical and class journals. If you 
accept these, I may send some later 
for the publishers: 


Beware of the paper regularly printed on 
too expensive stock. Small editions are the 
rule in such cases. 





Beware of the paper that kills its other 
advertising matter by publishing glaring 
‘‘inserts” of catalogue style in rainbow 
colors often on tinted paper. Only one 
patron receives attention from the reader 
that issue. 





Beware of the paper whose manager 
always wants to ‘‘key” your advertise- 
ment. ‘* Forced” returns may follow, but 
seldom good business results are secured. 





Beware of the ever-constant ‘special 
edition.” It is often the fact that reputable 
publishers send large editions to new names 
in special fields, and benefit the new 
readers, the patrons and the senders. But 
constant claims of this kind deserve con- 
servative treatment. 

Beware, particularly, of the paper whose 
representatives have nothing guvod to say 
about a single contemporary, and who de- 
sire all your business. The claim that one 
journal can do you as much good as several 
—I am speaking of established pubilica- 
tions—is a fraud and the advertiser who 
listens to it one moment blunders. 





Beware of the paper that claims to guar- 
antee results or no pay. No one can guaran- 
tee the results of an advertisement, for 
once printed it never dies, and may bring 
returns years hence. 





Beware of the paper represented by un 
pleasant persons. Clean linen, honest faces 
and truthful speaking have not always been 
characteristic of advertising solicitors, but 
I am pleased to say there has been marked 
improvement in recent years, and I have in 
mind one journal, a technical weekly, from 
which three different representatives called 
to see me in regard tu advertising in one 
week, and each one was welcome, and [| 
benefited by each visit. JUNIPER. 

PuiLaADELputa, March 13. 





The Milwaukee Electric Railway 
and Light Company will have 300 
telephones in operation in its new 
private telephone system. They are 
located all along the lines and at the 
residences of every official of the road, 
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PERSONAL. 

Gen. Lb. F. Peach, receiver for the 
Berstein Electric Company, of Boston, 
has been at the Hoffman House, New 
York, for some days. 

Mr. 5. B. Condit, Jr., general man- 
ager of L. A. Chase & Company, Fort 
Hill square, Boston, has been in New 
York, at the Imperial, for several 


‘days. 


Mr. George H. Draper, whose con- 
tributions on central station practice 
have frequently appeared in the ELEc- 
TRICAL REVIEW, has associated him- 
self with the Bossert Klectric Con- 
struction Company, of Utica, N. Y. 
The ELectTrICAL REVtew wishes Mr. 
Draper full success in his new field. 


Mr. M. L. Livingston, assistant 
general manager of the Standard 
Thermometer and Electric Company, 
of Peabody, Mass., has been in New 
York and Philadelphia during the 
past week. Mr. Roger Upton, presi- 
dent of this company, has recently 
left New England for a journey to 
California in search of health. 

Hon. Sol. Berliner, who was recently 
appointed Consul to the Canary 
Islands, will leave for his post about 
April 7. Mr. Berliner believes that 
considerable trade can be developed 
in American manufactures and goods 
in these islands, and is making 
arrangements to thatend. He desires 
to carry with him catalogues of elec- 
trical goods, and particularly such 
specialties as can meet foreign com- 
petition in the Canary Islands. 
Electrical houses that desire to com- 
municate with Mr. Berliner can 
acdress him at No. 271 Broadway, 
New York city. ' 





Death of Nelson W. Perry. 

Mr. N. W. Perry, formerly editor 
of Electricity, died at his home in 
Brooklyn last Sunday night. Death 
resulted from his mistaking a solu- 
tion of bichromate of potash for 
water, while he was experimenting in 
a darkened room. Mr. Perry was an 
exceptionally able writer and speaker 
on electrical topics, and was an edu- 
sated and thoroughly well informed 
electrical engineer. 





‘«*«Unapproached By Any Other 
Electrical Publication.” 

[From the Journal of Electricity, San Francisco.) 

Congratulations are extended to the 
ELectricaAL Review, the valued 
New York contemporary, on the re- 
duction of the size of its pages toa 
more convenient dimension, as well 
as to its improved typographical ap- 
pearance. ‘The Revirw has a sphere 
of its own in which it is unapproached 
by any other electrical publication, 
and now that it is in handy form, and 
otherwise improved, it is bound to be 
more prized than ever. 
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British Electrical Engineers, Royal 
Engineers (Volunteers). 

The following details about the 
above corps are taken from the Lon- 
don Eiectrical Engineer and will 
interest our readers. The head- 
quarters of the corps will be at 13 
Victoria street, Westminster, London. 
The uniform will be the same as that 


worn by other Royal Engineer Volun-~ 


teers with such modifications as the 
War Office approve. Members will 
pay for their own uniforms; but the 
corps will reimburse the cost to 
efficient members to the extent of 
one-half of the government grant 
they earn by their efficiency, so that 
after two years’ efficiency the cost of 
the uniform will be repaid. The 
corps will be armed with the Lee- 
Metford rifle. The training is to be 
divided into two kinds—military and 
technical. The military work con- 
sists of infantry drills, musketry, ete. 
The technical work includes every 
application of electricity to war, with 
the exception of telegraphy and such 
other work as will be useful to an 
electrician or engine-driver in carry- 
ing out his duties, such as signaling, 
fitting, loading, priming and con- 
necting up submarine mines, a certain 
amount of boat work, and knotting, 
splicing, ete. This work will be 
carried out partly at headquarters, 
but mainly at defended ports. In 
order to become efficient each mem- 
ber must attend a continuous training 
at a defended port for at least eight 
days each year. [In addition, 78 
hours’ technical work must be done 
vach year (48 after passing as ‘‘ ex- 
pert”). Each working dauy—after the 
first eight—of the continuous training 
counts as six hours; each full day 
counts six hours; each half day four 
hours. 

The remainder may be made up in 
periods of 1, 1%, 2, 242, 3 and 3% 
hours. The capitation allowance is 
£5. An allowance of 5s. is made for 
a whole day, 2s. 6d. for a half day ; 
but a ‘‘recruit” must attend 40, a 
‘* trained man ” 20, an ‘‘ expert” 10 
hourly drills before earning these 
allowances. During the continuous 
traming each member 
The whole of these allowances 
the maintenance 


earns 5s. a 
day. 
will be devoted to 
in camp and to the remuneration of 
efficient members. Dril!s, both mili 
tary and technical, will begin as soon 
as members are enrolled. Intending 
members are requested to study the 
conditions of efficiency. Every effort 
will be made to make it easy to com- 
ply with them. 

By the rules of the corps every en- 


rolled member who is non-efficient in 
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any year shall pay to the funds of 
the corps on or before November 10 
in that year a sum equal to half the 
allowance 

es 


capitation 
which he failed to 
The commanding officer shall have 
power to remit payment, wholly or in 
No person 
member or 


government 
earn. 


part, in special cases. 
shall be admitted as 
honorary member unless proposed by 
one or more members of the corps, 
by the commanding 
wishing to 


and approved 
officer. Any 
leave the corps may do so cn Novem- 


member 


ber 2, providing he shali have given 
notice of his intention not later than 


the thirtieth of the preceding 
September. Failure to comply with 


this rule shall render him liable for 
half the amount of the succeeding 
year’s capitation grant. 

Intending members should write to 
the adjutant, Captain Brady, R.E., 
13 Victoria street, 8S. W., who will 
supply allinformation. ‘They should 
give their full name, address, occu- 
pation and electrical qualifications. 
If they wish to join as engine-drivers 
they should state their qualifications 
for that work. Every application 
must be accompanied by a reference 
to a member of the corps or to some 
other person well known to the com- 
manding officer. Before 
each candidate must be passed as fit 
by a medical officer. Every member 
shall be enrolled for three years at 
least. A leaving before 
completing three trainings shall be 
liable toa penalty. Hence a member 
who serves for three years, and is ef- 
ficient in each year, will be put to 
practically no expense, as he will 
have incurred no penalties, and the 


enrollment 


member 


cost of his uniform and camp ex- 
penses will have been refunded to 
him. 

a 


The Iron Wire Combination. 


The iron rod, wire and nail com- 
bination has been chartered in Illinois, 
with a capital stock of $24,000,000, 
14 plants in the company. One half 
of the stock is preferred and one-half 
common. The aggregate output of 
the companies interested is estimated 
at 750,000 tonsannually. Operations 
under the combination will commence 
on April 1. 

The officers are John Lambert, 
president; William Edenborn, first 
vice-president; I. L. Ellwood, second 
vice-president; 8. H. Chisholm, third 
vice-president; L. Schuyler, treasurer; 
E. J. Buffington, secretary for Chi- 
cago; T. E. Patterson, secretary fo: 
New York: KE. E. Robinson, general 
manager; Frank Borkus, general 
supermtendent; Judge KE. H. Gary, 
general counsel, and ©. H. Garvey, 
auditor. 


American Street Railway 
Association. 


The following is an abstract of a 
circular letter recently issued by 
secretary ‘T. C. Penington, of the 
American Street Railway Association: 

The American Street Railway Asso- 
ciation will hold its seventeenth 
annual convention at Boston, Mass., 
on ‘Tuesday, September 6, 1598, con- 
tinuing in session four days. 

The exhibits and displays of the 
supply men are so important a part 
of our conventions that the executive 
committee, in making arrangements 
for the meeting, have been as mindful 
of our wide-awake allies, and as zealous 
in providing for their convenience 
and accommodation, as for any other 
feature of the gathering. 

We have held an executive session 
at Boston, and give you in this cir- 
cular the substance of the arrange- 
ments we have made in your interests. 

The exposition will be held in the 
Massachusetts Charitable Mechanics’ 
Association Hall, the largest exposi- 
tion hall in the country. We will 
have at least 60,000 feet of floor space, 
with all the light, heat and power 
needed. 

Every applicant is assured that they 
will get all the space desired, as our 
resources in this direction are un- 
limited. 

The convention will be held on the 
second floor of the exhibit hall, all 
stairways leading up from the inside, 
thus insuring the attention of all 
delegates and visitors to the exhibits. 

The income from sale of space will 
go to the American Street Railway 
Association. The executive com- 
mittee of the association has fixed the 
price at 10 cents per square foot, and 
ruled that no space of less than 100 
square feet will be assigued, but ap- 
plicants may have as many multiples 
of this quantity as they may wish, all 
in one body. Payment for space 
should be made to Mr. T. C. Pening- 
ton, secretary and treasurer of the 
American Street Railway Association, 
2020 State street, Chicago, Ill. Ap- 
plication for space should be made to 
Mr. Charles S. Clark, 8 Oliver street, 
Boston, Mass., chairman committee 
on exhibits. We hope to have you 
with us with an extensive display. 

The Mechanics’ Hall Association 
will not allow any nails or screws to 
be driven in any floor, woodwork or 
plaster in the building, so those 
exhibitors who desire to erect booths 
must govern themselves accordingly. 

All articles intended for exhibition 
shall be delivered at the building by 
the agent or owner, and at his ex- 
pense, but the local committee have 
made arrangements with Robert S. 
Brine & Company to haul and deliver 
all shipments to the building, if 
directed in their care. 

All electrical connections for power 
and extra lights must be made at the 
expense of the exhibitor, and no con- 
nection will be permitted except by 
workmen approved and with the con- 
sent of the superintendent of exhibits. 

We expect a large exhibit, and per- 
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haps it would be in the interest of 
the exhibitors to make arrangements 
to have the building open in the 
evening, as it is well lighted and the 
electrical companies expect to make g 
large display. 
—___-~<.- 
Electric Cranes in English Rail. 
way Shops. 





Electricity is very largely used for 
working the cranes at the Crewe shops 
of the London and Northwestery 
Railway, says London Engineering, 
The motors have field magnets of the 
Manchester type, and Paccinotti ar. 
matures. In starting a motor a vari- 
able resistance is switched in to 
diminish the starting current, being 
cut out when the motor is fairly run- 
ning. All the motors used are de. 
signed to run at 1,500 revolutions 
per minute, the speed being after. 
wards reduced by worm gearing. Ip 
the case of the 30-ton cranes used in 
the erecting shops for lifting locomo- 
tives, the load is lifted at a speed of 
two feet six inches per minute at an 
expenditure of 70 amperes at 120 
volts. The long traveling is per- 
formed at a speed of 100 feet per 
minute, with an expenditure of 60 
amperes at 120 volts, and the cross 
traverse at a speed of 50 feet per 
minute, with an expenditure of 30 
amperes at 120 volts. In .the case of 
light weights the speed of lifting is 
10 feet per minute. In the case of 
the 15-ton crane, which has been pro- 
vided in connection with a boiler- 
riveting plant, the crane is 50 feet 
above the floor level, and all its move- 
ments are controlled by switches on 
the ground, a magnetic brake being 
provided on the armature shaft to 
arrest the motion as soon as a rivet- 
hole has been brought into place for 
the closing of the rivet. The cost of 
repairg has, Mr. Webb states, so far 
been very small ; no renewal of com- 
mutators has been necessary, but they 
are lightly skimmed up in the lathe 
about once in 12 months. ‘The car- 
bon switches and brushes are renewed 
once in six months. 

—_ . 
A Charter Extended. 

T'he Cataract General Electric Com- 
pany, which has the exclusive right 
to equip the canals of New York 
State with electrical appliances, has 
filed with the Secretary of State 4 
certificate of an extension of its cor 
porate existence for five years from 
November 3, 1898, the time fixed for 
the expiration of its original term of 
corporate existence. 


~_ 

The Port Jervis, N. Y.. ‘Telephone 
Company has voted to increase M8 
capital stock from $4,000 to $6,000. 
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A New Potential Transformer. 


To meet various conditions the 
General Electric Company has de- 
signed five different potential trans- 
formers. The first wound for 1,040 
volts primary and 52 volts secondary, 
for frequencies 60 to 125 cycles, is in- 
tended for use on circuits, the volt- 
age of which does not exceed 1,250 
volts, to supply current to indicating 
voltmeters reading to 75 volts and 
to primary recording wattmeters. 

The second, wound for 1,040 or 
9.080 volts primary and 52 or 104 
volts secondary, for frequencies of 60 
to 125 cycles, furnishes current for 
indicating voltmeters reading to 75 
or 150 volts, and is so wound that 
coupling the coils differently for use 
on different voltages is unnecessary. 
It has ample carrying capacity in the 
winding to give its full output on the 
lower voltages when only one-half of 
the winding is in use. Three primary 
and three secondary terminals are 





If the transformer is used 
on 2,080-volt circuits, the two out- 
side primary terminals are connected 


provided. 


tothe line. If, however, it is used 
on 1,040-volt circuits, the middle 
terminal and either outside terminal 
are connected to the line. By mak- 
ing similar connections on the sec- 
ondary side either 52 or 104 volts can 
he obtained. 

The third, wound for either 1,040 
or 2,080 volts primary and 57% or 
115 volts secondary, for frequencies 
of 60 to 125 cycles, is identical in its 
construction and use with the second, 
except that it is wound for stations 
using a ratio of transformation of 
1 to 9 or 1 to 13 in place of 1 to 10 or 
1 to 20. 

The fourth is so designed that it 
can be wound for any primary voltage 
up to 6,000 volts and any secondary 
voltage up to 115 volts, for fre- 
quencies between 60 and 125 cycles. 
As parts of this transformer are kept 
In stock, it can be wound on short 
notice 
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The fifth is similar to that just de- 
scribed, but slightly larger. It car 
be wound for the same voltages, but 
has a range of frequency from 25 to 
60 cycles. 

These transformers are designed to 


supersede all station and meter trans- 
formers which have been built by the 
General Electric Company up to the 
present time. 


a 


KIND WORDS. 





AN UTTERANCE THAT WILL 


HISTORY. 


LIVE IN 


To THE Epiror oF ELEcTRICAL REVIEW : 

I am in receipt of your esteemed 
favor on your very beautiful letter- 
head, and also the very neat dodger 


entitled ‘‘ Three Facts,” and I have 
taken the liberty of enclosing that 


to the President. It is too good for 


ELECTRIC LIGHT FLASHES. 

The Citizens’ Electric Light and 
Power Company, of St. Louis, Mo., 
has increased its capital stock from 

750,000 to $2,000,000. 

A flood in the Scioto River caused 
a shut-down of the electric lighting 
plant at Columbus, Ohio, on March 
24, and the city was without electric 
lights. 

The electric light plavut at’ Corbin, 
Ky., was destroyed by fire a few 
nights ago. It was caused by a defec- 
tive flue. Loss about $3,000; insur- 
ance nothing. 

The Boston, Mass., Electric Light 
Company has declared the regular 





Fies. 1, 


it and he will be 

pleased with it. Very few public 

men make utterances that live in 

history, and at a time when history 

is being made fast, and President 

McKinley isoneof those. C. A. M 
New York, March 3. 


him not to see 


The above letter from a discerning 
friend refers to the following remark 
made by President McKinley to the 
Manufacturers’ Association in New 
York, N. Y., January 28, 1898: 
‘* Your object now, as! gather it, is 
to go out and possess what you never 
had before. You want to extend, 
not your notes, but your business.” 
This was quoted in the circular men- 
tioned above issued by the ELEc- 
TRICAL REVIEW to its patrons. 

onaccutieililiiirs 
OBITUARY. 

Reuben Franklin Baker, president 
of the Columbia City Railway Com- 
pany, of Washington, I). C., died at 
his residence in that city on March 23, 
at the age of 6. He had been long 
identified with the business interests 
of the city. 





2 AND 3.—TypEs oF A NEw PoTeENTIAL TRANSFORMER. 


quarterly dividend of one and a half 
per cent, payable April 15. Books 
close March 31, re-open April 15. 


The Monongahela, Pa., Electric 
Light Company, at its annual meet- 
ing, elected the following officers: 
President, E. G. Acheson ;- secretary, 
W. H. Acheson, and treasurer, W. C. 
McAllister. 


The Pitnam Grove, Glassboro & 
Clayton, N. J., Electric Light and 
Power Company’s plant at Reeves’ 
Mill has been sold at receiver’s sale 
to Manessas Triechler, of Philadelphia, 
for $3,100. 


A big steel electric light tower, 100 
feet high, located near Laird, Norton 
& Company’s lumber office, at Winona, 
Minn., was knocked down the other 
day by a box car, which was pushed 
off the end of a side track. 


A Pittsburgh syndicate is said tu be 
trying to purchase the alley flouring 
mill property, near Grafton, W. Va., 
with a view to establishing an electric 
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plant at that point. The scheme 
includes the utilizing of Valley Falls 
to drive the generators. 

The Juneman electric light plant, 
of Chillicothe, Ohio, which has been 
doing the city lighting, has passed 
into the hands of the Chillicothe 
Street Railway Company. ‘The rail- 
way company proposes to reduce the 
cost of the city lighting $1,650 a vear. 

The report of the superintendent 
of the city electric lighting plant of 
the city of Hamilton, Ohio, has been 
received by the ELECTRICAL REVIEW, 
It covers the operations of the plant 
for the 11 months ended December 
31, 1897. The report is made by 
superintendent W. N. Gray, who gives 





the first complete records ever made of 
the plant. 

The Edison Sault Electric Com- 
pany of Sault Ste. Marie, Mich., has 
decided to expend $75,000 this Sum- 
mer in improving its plant. A modern 
power-house, 75 by 120 feet, will be 
built, and the water-power develop- 
ment increased from 10,000 to 50,000 
horse-power. 


‘Prices Paid For Electric Light- 
ing by Various Cities of the United 
States” is the title of a valuable 
pamphlet printed by the Fort Wayne 
Electric Corporation, of Fort Wayne, 


Ind., and, as its title indicates,-con- 
taining a mass of information which 
can not but be of value to all con- 
cerned with electric lighting. 


St. Louis, Mich., will vote at the 
coming election to bond itself for 
$20,000. This amount will be used 
to build an artificial lake and to fur- 
nish power for the city’s electric light 
plant. A large dam will be built 
two miles down the river and besides 
furnishing the water-power the lake 
will be made attractive for resorters. 
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Mr. S. M. Hamill. 


An excellent likeness of one of the 
well known young men of the electric- 
al industry is presented on this page. 
Mr. 8S. M. Hamill for over a decade 
has been an active and intelligent 
influence in the affairs of the 
Brush Electric Company, of which 
company he has for several years been 
general manager. Mr. Hamill, who 
is a Princeton graduate with high 
honors, became connected with the 
Brush Electric Company in 1886, and 
has been a consistent advocate of the 
high-grade apparatus of that company 
ever since. 

The ELEcTRICAL REVIEW is pleased 
to present this well merited jrecog- 
nition of one of the energetic toilers 








| 
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Mr. S. M. Hamiit, GENERAL MANAGER 
s3kUsH ELEecTRIC COMPANY. 





in the electrical field, which will come 
to him entirely unsought, and to ex- 
tend its best wishes for his continued 
success. Probably no one indentified 
with the manufacture of arc-lighting 
apparatus is more widely known than 
Mr. Hamill, and none can number 
more friends in all parts of this 
country. 
_—-_- 

A novel entertainment was given 
one evening last week at Jr. O. U. 
A. M. Hall. Broad street, Newark, 
N. J., under the auspices of Seth 
Boyden Council. The entertainment 
consisted of phonographie records re- 
ceived over telephone wires from 
Jersey City, Harrison, Bound Brook, 
Union Hill and a number of other 
places and distributed through four 
large megaphones in different parts 
of the hall. The success of the affair 
was largely due to E. M. Taylor, of 
the Newark Telephone Company, 
over whose wires the work was done. 

--- 

The New England Telephone and 
‘Telegraph Company has declared the 
regular quarterly dividend of $1.50 
per share. payable May 14. Books 
close April 1 to May 2, inclusive. 
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Western Electric Column and 
Ceiling Fans. 
In the accompanying illustrations 
are shown several types of column and 
ceiling fans placed on the market by 








TELEPHONE NEWS AND 
COMMENT. 


The Central Union Telephone Com- 
pany will soon rebuild the local plant 
at Ravenna, Ohio. 





The New York & Pennsylvania 
Telephone Company has_ reduced 
rates at Westfield, N. Y. 

There are three several and distinct 
telephone companies asking franchises 
from the common council of St. Paul, 
Minn. 


Arrangements have been made to 
connect Onawa and Mapleton, Iowa, 
by telephone, the distance being 16 
miles. 
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The Sunset Telephone and Tele. 
graph Company has begun putting 
its wires under ground in Los Angeles. 
Cal. The City Council has ordered g}j 
wires under ground in the businegs 
center. 

A million-dollar mortgage from the 
Cumterland Tele. 
phone and Tele. 
graph Company 
tothe \ ashington 
rust Company, 
of New York, has 
been recorded at 
Hopkinsville, Ky, 
to secure five per 
cent bonds. 













It is reported 
that the People’s 
Telephone and 
Telegraph Com- 





Fig. 1.—WESTERN ELEcTRIC CoLUMN Fan. Fig. 2.—WeEsTERN ELECTRIC 60-INCH CEILING FAN Motor. 


the Western Electric Company. The 
column fans, of which a type is shown 


in Fig. 1, are made for 
110-volt, 220-volt and 
§50-volt circuits. In each 
of these styles the height 
of the blades from the 
floor is seven feet four 
inches. ‘he fans are ar- 
ranged for chandelier 
lights below the blades 
when so desired, and each 
is equipped with a regu- 
lating switch, giving two 
speeds, 150 and 175 reyo- 
lutions per minute. The 
fans are made with pol- 
ished brass finish, 60-inch 
blades and _ self -oiling 
bearings. . 

In Fig. 2 is shown a 60- 
inch ceiling fan with an 
electrolier attachment be- 
low the blades. These 
fans are made for thesame 
voltages as the column 
fans mentioned above, 
and can be regulated to 
give three speeds, 175, 140 






















and 115 revolutions. per 
Fig. 3 illustrates the Tuerk alte: 
nating-current ceiling fan, which i 


supplied in five jfinishes. 


The Southern Bell Telephone Com- 
pany has just installed a new and 
modern switchboard in 
its exchange at Atlanta, 
ra. 


It is reported that rapid 
progress is being made in 
the installation of the 
Citizens’ Telegraph and 
Telephone Company sys- 
tem at Norfolk, Va. 


The Inland Telephone 
and Telegraph Company 
expects to have its line 
from Spokane, Wash., to 
Baker City completed by 
May 1, and the line to 
Boise in operation by 
July 1. 


Signal buildings for 
the wig-wag system are 
to beerected on the Massa- 





—- 
Fie. 3.—ALTERNATING-CURRENT CEILING FAN. 


chusetts coast from Cape Ann to Gay 
Head, each station to have telephone 
connection with military headquar- 
ters. 


pany will erect a building at Knox- 
ville, ‘I'enn., in which its central office, 
general repair shops, general offices 
and electrical laboratories will be 
located. 


The Montgomery County, Ill. 
Telephone Company has been granted 
a franchise by the Board of Super- 
visors of Fayette County to run their 
lines through that county. The line 
will be extended from _ Hillsboro, 
through Nokomis, Fillmore and Ran- 
sey to Vandalia. 


About 50 of the telephones in the 
local exchange of the Marquette 
County Telephone Company, at Mar- 
quette, Mich., were burned out the 
other day. The mishap was caused 
by some of the wires coming in con- 
tact with the trolley of the street-car 
line. Repairs were quickly made. 

At the annual meeting of the 
stockholders of the Ripon, Wis., 
Telephone Company, the following 
officers were elected: President, 
T. S. Chittenden; secretary, L. E. 
Hall; treasurer, J. EK. Brayton: 
directors, I. S. Chittenden, L. E. 
Hall, H. P. Cody, G. F. Horner and 
Louis Pynch. 





The Phcenix Telegraph and Tele- 
phone Company, of Pheenixville, Pa., 
has made application for a new 
charter under the name of the 
Chester County Telegraph and Tele- 
phone Company. Its directors are 
Samuel W., Charles W. and Frank 
W. Gumbes, of Oaks, Montgomery 
County, and Thomas L. Hodges aud 
William D. Bernard, of Philadelphia. | 
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The Willard Storage Battery. 

The accompanying _ illustrations 
show several forms of the Willard 
storage battery, manufactured by 
Sipe & Sigler, of Cieveland, Ohio. 
This firm, as recently announced in 
the ELecTRICAL RevIEW, has taken 
over the manufacture of storage bat- 
teries under the patents granted to 
Mr. T. A. Willard, who has spent a 
number of years in research, experi- 
ment and invention in the storage 
battery field. ‘The chief merit claimed 
for the Willard storage battery is in 
the construction of the elements or 
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Fic. 1.—THeE WILLARD STORAGE BATTERY 
PLATE. 


plates, one of which is shown in Fig. 1. 
The plate, including the terminal, is 
constructed from a single sheet of 
pure rolled lead, every part of the 
finished product remaining integral 
with the original plate. On either 
side of the sheet of lead there are 
formed thin horizontal shelves about 
one-fourth inch wide and one-thirty- 
second inch thick. ‘The active mate- 
rial is deposited by electro-chemical 
means uniformly on the surfaces of 
all the shelves and on the surfaces of 
the supporting web until the inter- 
stices are filled. It is claimed by the 
manufacturers of the Willard battery 
that this method overcomes the de- 
fects incident to filling with an active 
material spaces in the plate or by 
casting a grid around units of active 
material. Some of the points of ad- 
vantage claimed for the Willard bat- 
tery are that no dissimilar metals are 
used, and consequently there is no 
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local action; a perfect electrical path 
is afforded from every portion of the 
plate to the terminal; every particle 
of each plate is integral with every 
other part of it; the largest possible 
area of contact of the active material 
with the support is afforded; the 
small units of active material prevent 
shedding and insure long life; the 
position of the shelves and the uni- 
form distribution of the active mate- 
rial prevent the bending or buckling 
of the plate. 

In Fig. 2 is shown the Willard cen- 
tral station type of storage battery 
which is in use in a large number of 
plants throughout the country. As 


L— 
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the quantity of lead in proportion to 
the active material. The negative 
plates are inserted in an improved 
form of containing cell with grooves 
at each end for the reception of 
the plates. The finished positives 
are surrounded with an envelope of 
cellulose pulp and slipped into a cor- 
rugated hard-rubber sheath, after 
which they are inserted into the 
grooves in thecontaining cell between 
the negative plates. ‘This construc- 
tion enables renewals to be made ina 
very short time. 


-—>- 

Large Government Cable Order 
Placed. 

Within a few days General Manager 











Fic. 2.—Tne WILLARD CENTRAL STATION STORAGE CELL 


will be observed from the illustrations, 
this type of battery is built up of 


the plates shown in Fig. 1. In Fig. 
3 is shown the Willard concentric 


type of storage battery enclosed in a 
glass cell, which is made for special 
services where the rectangular plates 





Leonard F. Requa, of the Safety 
Insulated Wire and Cable Company, 
New York, has received orders from 
the United States Government for 
submarine cables, which will be used 
for connecting the coast fortifications, 


Fic. 4.—Tae WILLARD Motror—VEHICLE TYPE OF STORAGE BATTERY. 


are inconvenient or undesirable. In 
Fig. 4 is shown the motor vehi- 
cle type of Willard battery, which is 
made of special form for this service, 
where lightness and efficiency are 
indispensable qualities. The weight 
of each cell is decreased by reducing 


and also underground cables for 
similar uses. The contract is one of 
the largest and most important yet 
placed by the government, and was 
given to the Safety Insulated Wire 
Company after the keenest competi- 
tion. 
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American Institute of Electrical 
Engineers. 

At the meeting of the Institute, 
held at 12 West Thirty-first street, 
New York, March 23, a paper was 
presented by Prof. R. A. Fessenden 
on ‘Insulation and Conduction.” 
About 75 members and guests wére 
present, with President Crocker in 
the chair.. In the absence of the 
author, the paper was read by Mr. R. 
W. Ryan, and discussed by Professor 
Franklin and Dr. Pupin. 

The secretary announced that at 
the meeting of the council in the 
afternoon, the following nominees 
had been selected from the proposals 


‘ «bs 











oF WILLARD 


TYPE 
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Fig. 3.—CONCENTRIC 


submitted by the membership: For 
president, Arthur E. Kennelly; for 
vice presidents, Robert B. Owens, 
William Stanley, Cary IT’. Hutchinson; 
for managers, Herbert Lloyd, Samuel 
Sheldon, George F. Sever, Charles P. 
Steinmetz; for treasurer, George A. 
Hamilton; for secretary, Ralph W. 
Pope. : 

The following officers continue 
their terms. as provided in the con- 
stitution : Vice-presidents, A. EK. Ken- 
nelly, Charles 8S. Bradley, D. C. Jack- 
son ; managers, J.W. Lieb, Jr., F. A. 
Pickernell, W. L. Puffer, L. B. Still- 
well, Alexander Macfarlane, W. F. ©. 
Hasson, Gano S. Dunn, Herbert Laws 
Webb. 

The question of standardization of 
electrical machinery was referred to a 
special committee, composed of Elihu 
Thomson, Francis B. Crocker, A. E. 
Kennelly, C. P. Steinmetz, C. T. 
Hutchinson, J. W. Lieb, Jr., L. B. 
Stillwell. Ten associate members 
were elected. ‘The opening date of 
the general meeting at Omaha, Neb., 
was fixed for June 27. 
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New Electric Railways. 


WILMERDING, Pa. — The White 
Electric Railway has commenced 
work on the extension. 

PinE Biurr, ARK.—An electric 
street railway is to be established 
here. 

VALPARAISO, IND. — The Hobart 
& Western Electric Railway Com- 
pany has been granted a franchise to 
build the Valparaiso, Flint Lake & 
Chicago Electric Railroad. 

PitTsBURGH, Pa.—The McKees- 
port, Duquesne & Wilmerding Rail- 
way Company will shortly commence 
an extension of the White electric 
traction rgad to Wilmerding. Work 
on an extension from Duquesne to 
McKeesport has already been com- 
menced, and a contract for steel tres- 
tle work, to cost $20,000, has been let 
to the Schultz Bridge and Iron Com- 
pany, at McKees Rocks. 





LANSING, MicH.—The entire right 
of way for the proposed electric rail- 
road from this place to Ann Arbor 
has been secured. The route is 61 
miles long, and includes Lansing, 
Holt, Dansville, White Oak, Iosco, 
Plainfield, Anderson, Pinckney, Dex- 
ter and Ann Arbor. 

ALBANY, N. Y.—The West One- 
onta & Laurens Railroad Company 
has been incorporated, with a capital 
of $75,000, to construct and operate 
an electric road five miles long from 
West Oneonta to Laurens. ‘The di- 
rectors are Frank Gould, Parker 
Wilson, Albert D. Getman, Herbert 
H. Getman, Walter 8S. Whipple and 
Harry W. Lee, of Oneonta, and 
David S. Peel, Peter Seeber and 
Philip K. Strong, of Laurens. 

MippLetown, N. Y.—The Delhi 
& Bloomville Electric Railroad Com- 
pany has been organized by the elec- 
tion of the following officers: Presi- 
dent, George Adee; vice-president, 
R. P. Cormack; secretary and treas- 
urer, A. J. Corbin; general manager 
and superintendent of construction, 
B. C. Friel; chief engineer, W. B. 
Peters. 

MIneRAL Point, Wits.—There is a 
movement on foot to build an electric 
railway from this place to Highland, 
connecting with Dodgeville, Linden 
and Cobb. The promoters of the 


enterprise are capitalists from Chi- 
cago and Freeport. 

ALBANY, N. Y.—The Buffalo Val- 
ley Railroad Company has been in- 
corporated to construct a street sur- 
face electric road 27 miles in length, 
from the easterly city line of Buffalo 
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at Clinton street, in the town of 
Cheektowago, to the village of Java. 
Wyoming County. The road will 
also run through the towns of West 
Seneca, Elma, Marillo and Wales, in 
Erie County, and the town of Sheldon, 
in Wyoming County; capital, $350,- 
000. The directors are Luther 8. 
Bent, Felton Bent, of Philadelphia; 
Mason D. Pratt, Edgar C. Felton, of 
Steelton, Pa.; Joseph R. Foard, Fred 
W. Wood, of Baltimore; Benjamin 
Watson, of Strykersville; Herbert P. 
Bissel and J. Henry Metcalf, of 
Baffalo. 

RIVERSIDE, Cat.—The City Trus- 
tees have granted an electric street 
railway franchise to Frank A. Miller. 
The road will be begun at once, and 
will traverse the most important 
streets of the city. 





Electric Light and Power. 

Bay St. Louis, Miss.—The Mayor 
may be addressed concerning erection 
of electric light plant, for which 
about $40,000 worth of bonds will 
probably be issued. 

WILttaAmsporT, Mp.—J. Thomp- 
son, Mayor, may be addressed con- 
cerning electric lighting. 

MosiLe, ALA.—The People’s Light 
and Heat Company has been organized 
by J. W. Whiting, Leopuld Lowen- 
stein, S. T. Prince, James K. Glen- 
non, R. H. Clarke and others, for 
the purpose of lighting and heating 


by the Kitson hydrocarbon system;’ 


capital stock, $100, 000. 

FITZGERALD, GA.—The Mayor may 
be addressed concerning erection of 
electric light plant, for which $30,- 
000 worth of bonds will probably be 
issued. 

OAKLAND, Mp.—The Mayor may 
be addressed concerning erection of 
electric light plant, for which $25,000 
worth of bonds will be issued. 

Des Mornes, Iowa.—City Clerk 
may give information concerning 
electric light plant. 

ALA. — Louis V. 
information con- 
electric light 


GREENSBORO, 
Massey can give 
cerning erection of 
plant. 

BALTIMORE, Mp.—James F. Bohen 
will put in an electrie light plant for 
the purpose of lighting his hotel and 
grounds near Stevenson station. 

CALDWELL, —An 
light plant will be established, and 
about %7,000 worth of bonds will 
probably be issued. 


OHIO. electric 


BaLtrmore, Mp.—The Heat, Light 
and Power Company has been incer- 
porated by Joseph P. Smith, Bertram 
S. Morrill, John W. Kaiser, Bernard 


T. Warthen and Theodore EK. Dol- 


lard. 

SANTIAGO, CcuBA.—The Mayor 
may be addressed concerning erection 
and completion of an electric light 
plant. 

LAWRENCEBURG, IND.—G. W. 
Fitch can give information concern- 
ing lighting of the city for a period 
of five years. 

GREEN Bay, Wis.—Allen Shew- 
man has been granted a 35-year fran- 
chise to operate an arc electric light 
system. 

LitrLe Rock, ArK.—The Stutt- 
gart Water and Electric Company 
has been incorporated. The incor- 
porators are Charles Williamson, Jo- 
seph Parks and B. P. Williamson. 
The capital stock is $.0,000, of which 
$2,500 has been subscribed. 

CHAMBERSBURG, Pa.—The citizens 
of Mercersburg are preparing to put 
in an electric light plant which will 
be run by water power two miles dis- 
tant from the borough limits. Work 
will likely be commenced in a few 
days. 

CHAMPAIGN, ILti.—Homer Light 
and Power Company has been incor- 
porated ; capital stock, $6,000; in- 
corporators, M. A. Goff, 8. T. Weir 
and F, L. Wallace. 

Brunswick, Mr.—The Brunswick 
Electric Light and Power Company 
has purchased some new machines 
and will engage more extensively in 
the power business in the future. 

LAFAYETTE, La. — The electric 
light plant of this place, which has 
just been completed, is now in opera- 
tion and is giving entire satisfaction. 

CotumBra, S. C.—The People’s 
Electric Light Company hus been or- 
ganized by Frank P. Carpenter, L. 
Mellville I'rench, George Wallace, 
A. B. Carpenter, A. F. Sortwell, B. 
L. Abney and EK. W. Robertson; 
capital stock, $100,000, 

CLARKSVILLE, TENN.—The Qneen 
City Electric Light and Power Com- 
pany will duplicate its present plant, 
doubling the capacity of same. 

Capiz, Ky.—City Clerk may give 
information concerning contemplated 
erection of electric light plant. 

New Telephone and Telegraph 

Companies. 

WARRENTON, TEX.—A new tele- 
phone line is being constructed be- 
tween this city and Rozner and will 
be in operation shortly. 

HENDERSON, T'Ex.—J. 'T’. Wilker- 
son, of Pittsburg, ‘I'ex., has estab- 
lished a telephone system in Hender- 
son, and will extend it to nearby 
towns soon. 

Pocomokk, Mp.—Dr. W. I. Wal- 
ters may be addressed concerning 
construction of telephone system. 

COLLINWOOD, OHn10o—The Collin- 
wood Telephone Company has been 
incorporated with $10,000 capital 
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stock. ‘The incorporators are (, p 
Baldwin, D. M. Alvord, Carlos Buy. 


roughs, William Rolf. ©. L. qj. 
breath, C. W. Smith and R. y 


Fuller. 

_ Mr. Ores, O110—A telephone ling 
is being constructed from this place 
to Georgetown. 

HARRISBURG, Pa.—The Penngy). 
vania ‘Telephone Company has de. 
cided to extend the long-distance sery. 
ice to Greencastle and Mercershyrv 
taking in Upton and Welsh Ran, and 
possibly Shady Grove. ‘The line wij] 
also be extended to the Blue Mount. 
ain TLouse and to Pen-Mar Park. 
The work of stringing the wires will 
begin in about a month. 

Wavutoma, W1ss.—The proposed 
telephone extension between Plain. 
field and Wautoma is definitely set. 
tled. ; 

MIDDLETOWN, N. Y.—The Iud- 
son River Telephone Company has 
secured almost the entire right of 
way to Milford and has secured 25 
subscribers in that place. Erection 
of poles will begin next week. 

Sroux City, 8. D.—The Canton 
Co-Operative Telephone Company, 
with a capital of $10,000, has been in. 
corporated ;  incorporators, C. E 
Judd, F. H. Bocan, H. N. Cooper, 
C. B. Kennedy and C. M. Srelye. 

New York, N. Y.—tTheS. V. I'- 
terior Telephone Company has been 
incorporated by R. G. Vassar ani 
others, to manufacture electrical de- 
vices ; capital stock, $30,000. 

CUMBERLAND, Wis.—The _ local 
telephone company considérs the ad- 
visability of extending the local ex- 
change to Camp Dixon. 

Summit, Miss.—The Summit Tele- 
phone Company has been incorpo- 
rated with a capital stock of $10,000. 


Epenton, N. C.—The Edenton 
Telephone Company has been in- 
corporated by A. T. Bush, George P. 
Folk, J. W. Branning, W. D. 
Pruden, E. B. Conger and W. J. 
Leary, Jr., toestablish and operate a 
telephone system and an electric light 
plant ; capital stock, $1,500. 

ScoTtsVILLE, TENN.—A telephone 
line is being put up between this 
place and Franklin. 

BELLEVILLE, I~~t.—The Madison 
Telephone Company has been incorpo- 
rated with a capital stock of $20.000; 
incorporators, W. H. Johnston, B. L. 
Behr, E. W. Lazell and T. Il. 
Wright. 

Watertown, N. Y.—An effort is 
being made to establish a new tele- 
phone exchange in this place. Frank 
A. Sherman is interested. 

CABANISS. Ga.—Dr. J. R. Shan- 
nov, of this place, is contemplating 
building a telephone line from here 
to Monticello. 

Hunter, Tenn.—The Hunter & 
Mabarris Telephone Company ha 


been incorporated ; capital stock, 
$500. 
Mossy Creek, TENN.—A tele: 


phone exchange is being put in ™ 

, ry n - 
this place by the Kast Tennessee Tele 
phone Company. 
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March 30, 1845 
Advantages of Series Parallel Con- 
trollers. 

The high economy obtained with 
the Geveral Electric K 2 type of 
series parallel controller, while fully 
appreciated wherever the new type 
of controller is installed, has not, 
perhaps, been shown in such concrete 
shape as to bring conviction home to 
managers of railway systems using 
Cer- 
tainly actual resuiis have not been 
widely published, and the following 
data from a road which has changed 
itscontrollers without material change 
in its other apparatus will therefore 


the older rheostatic controllers. 


prove interesting. 

In April, 1897, the San Antonio, 
Tex., Street Railway Company, which 
had previously used rheostatic con- 
trollers on its cars exclusively, began 
to substitute the K 2 series parallel 
controller. The cars are equipped 
with Thomson—Houston F 30 and 
Edison No. 6double reduction motors, 
formally controlled by 
theostatic controllers. To supply 
current to the 26 cars in operation 
required four 125-horse power Arm- 
ington & Sims engines, driving two 
100-kilowatt Edison bipolar and two 
Thomson—Houston multipolar 80 
railway generators. The load varied 
from 450 to 650 amperes, and consid- 


and were 


erable difficulty was experienced in 
maintaining the pressure at the sta- 
tion at 500 volts. 

When K 2 controllers were substi- 
tuted the load at the station de- 
creased to an average of about 350 
amperes, ranging between 270 am- 
peres and 400 amperes, and with so 
much less rapid variation that, with 
three engines and three generators 
only, the load is carried with ease. 
Were it not for severai grades of five 
per cent and six per cent at the ex- 
treme ends of the lines, the 26 cars 
in service could as easily be operated 
and two genera- 
tors, but the propulsion of the cars 
up these grades causes the load to 
rise above the capacity of the two 
units, 


by two engines 


It is worthy of note, however, 
that when the three units are in serv- 
ice, the use of the K 2 controllers 
allows an load of from 
eight to ten additional cars. 

A further benefit derived from the 
useof the K 2 series parallel controllers 


increased 


is the economy arising from repair ex- 
penses on the armatures and fields of 
motors. 

Mr. W. I. Weiss, president of the 
San Antonio road, who has kindly 
furnished these facts, state that ‘no 
road can afford to continue the old 
style of controlling apparatus, and 
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had we known the saving we should 
make we should have adopted the 
series parallel controllers jong ago.” 
- tbe 
A Long-Distance Trolley Road in 
Virginia. 

The Richmond & Tidewater Railroad 
Company, recently incorporated with 
a capital stock of $500,000, proposes 
to run an electric railway from Kich- 
mond, Va., to some point or points on 
deep water. The road, with its 
branches, will connect the counties of 
King and Queen, Essex, Middlesex, 
Mathews and Gloucester with Rich- 
mond. ‘These five counties have never 
been touched by any railroad. Com- 
missioners have been appointed to 
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It is understood that a new electric 
supply house is soon to be established 
in Philadelphia, by Mr. H. P. Feister, 
who has heretofore been interested in 
mechanical manufacturing lines. 





Owing to the rapidly increasing 
business of the Ohio Electric Spe- 
cialty Company. of Troy, Ohio, the 
firm have recently moved into larger 
offices where they have better facili- 
ties for the prompt handling of or- 
ders. ‘Together with the ** Perfection 
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A DIFFERENCE IN THE VOLTAGE.— From Judge. 


WaysiDE Dinns (reading) 

life or electricity at Sing Sing.” 
open books of subscription. These 
commissioners will report on April 29 
at a meeting to be held in Richmond. 
Meantime an election has been ordered 
in Gloucester County to take the 
sense of the voters on the question of 
subscribing to the capital stock of the 
Richmond & Tidewater Railroad Com- 
pany. ‘The road, with its branches, 
will aggregate over 100 miles of track. 
~_- 


The Serious Side of It. 


From London Lightning. 

| am indebted to a correspondent in 
the provinces for this curiousanecdote: 
**A rather green pupil was disconnect- 
ing the links at the main switchboard 
which made connection from one of 
the 2,000-volt circuits to the earthed 
outer without first switching off the 
circuit. As he unscrewed the second 
link he touched a metal save-all, which 
was also earthed, with the result that 
he shunted the circuit and got a nasty 
burn on the forearm. With a white 
face, well aware of the risk he had 
run, he went tothe assistant in charge 
and told him what a squeak he had 
had. ‘You d—d fool, you might 
have put the lights out!’ answered 


, 








his unsympathetic superior,’ 


** Here's an article says * electricity is life.’ "’ 
Well, | guess de guy dat wrote dat never had his choice between 


Brush ” the company are now manu- 
facturing one of copper woven wire, 
samples of which, they announce, 
will be sent for trial to any one giving 
the desired size. 


The Safety Conduit Company, of 
Rankin Station, Pa., advise us that 
their ‘‘ Loricated ” electric conduits 
will be installed in the United States 
appraisers warehouse, corner Cireen- 
wich and Christopher streets, New 
York, also in the Prudential Build- 
ing, Atlanta, Ga. The former build- 
ing requires in the neighborhood of 
30,000 feet, the latter building over 
50,000 feet of iron-armored conduit. 
This is a new company, but evidently 
has a product for which there will be 
a constantly increasing demand. 


A storage battery equipment is 
being installed by the Ilatch Storage 
Battery Company, of Boston, for the 
Quincy & Boston Street Railway Com- 
pany at South Braintree. ‘The equip- 
ment will consist of 260 elements of 
540 ampere-hours capacity. Mr. 
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James IP. Clare, treasurer of the 
Hatch Storage Battery Company, 
says the battery will be in operation 
within 30 days and that he thinks 
the installation will give them an ex- 
cellent opportunity of showing the 
success of the ‘‘ Hatch” storage bat- 
tery. 

The Davis & Egan Machine Tool 
Company, of Cincinnati, Ohio, re- 
port that their already large foreign 
business is steadily increasing. They 
have received during the past week, 
through their store at London, Eng- 
land, orders from C. & D. Peters & 
Company, at Moorgate, England, for 
a number of their heavy screw ma- 
chines and milling machines. Also 
a large reorder from Fraser & Chal- 
mers, Ltd., of Erith, England, con- 
sisting of engine lathes, chucking 
lathes, radial drills and boring mills. 
Through their office at Berlin, Ger- 
many, they received an order from 
the Naeh-Maschinen & Fahrrad- 
Fabrik (vorm. Bern. Stoewer), at 
Stetting, Germany, for an outfit of 
bicycle machinery, including hub 
machines, screw machines, pedal ma- 
chines and sprocket milling machines. 
They also report their domestic busi- 
ness as being very good, with pros- 
pects of a steady increase. 


The Electric Gas Lighting Com- 
pany, 195 Devonshire street, Boston, 
are now sending out their 1898 cata- 
logue and price list. It is very hand- 
some and includes within its covers a 
comprehensive illustrated description 
and price list of electrical house 
goods in general. The well known 
‘*Samson” primary battery is of 
course properly mentioned, as well as 
the new ‘*‘Nosmas” battery. The 
catalogue is well arranged and classi- 
fied. ‘The officers of the Electric Gas 
Lighting Company are Alvin A. 


J.C. WHITE & COMPANY, 


INCORPORATED 


ENCINEERS, CONTRACTORS, 


29 BROADWAY, NEW YORK,N.Y. 
EQUITABLE BLODC., BALTIMORE. 


NAGLE & BALL, excincens. 
PLANS, SPECIFICATIONS, 
REPORTS, DESIGNG........... 

Grito 109687. = ss CHICAGO. 

DIRECT-READING AMMETERS 


OR 


VOLTMETERS, 


Like cut, reading from 0 to 10, 
y at $1.50each. 0-25 at $5.00 each. 


Cherry Electric Works, 


25427 3dAvenue, NEW YORK. 














KARSLINE, INLINE 
AND PLAYTONE. 


v 





120 Main Street, 


Three new things needed by every Electrician, 
every Fixture-house and every Central Station. 


Send for full particulars to the 


PACIFIC ELECTRIC CO., 
La Crosse, Wis. 
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Sweet, president; Francis C. Foster, 
vice-president ; Arthur Drew, treas- 
urer, and Henry C. Thomson, 
manager. 


The Anchor Electric Company, 
Boston, speak encouragingly of the 
Spring sales of the ‘* Anchor” 
switches an i specialties. 


Stanley & Patterson, 34 Frankfort 
street, New York, is one of the busiest 
general electrical supply houses in 
this city. These enterprising young 
men are to be congratulated on the 
excellent trade their industry and 
capability have built up. 


The National Pipe Bending Com- 
pany, of New Haven, Ct., recently 
made a sale to the Boston Electric 
Light Company of eight heaters of 
2,250 horse-power, aggregating 18,000 
horse-power. These heaters are 
going into the new station which is 
to be erected in South Boston. 


The Lynn Incandescent Lamp 
Company have recently made still 
further changes in the arrangement 
of their factory in connection with 
the making of the new ‘ Lynn” in- 
candescent lamp, which is to be pro- 
duced in addition to their established 
business of renewing incandescent 
lamps. 


Non-magnetic watches are a ne- 
cessity thie electrical age. The 
Paillard watch has long been famous 
as a time-piece that is unaffected 
by electricity. A new descriptive 
circular relating to these Paillard 
watches is now being issued by A. (. 
Becken, of 103 State street, Chicago. 
It will be sent free. 


The Vulcan Foundry Company, 
of Pawtucket, R. I..of which Gardiner 
©, Sims is treasurer and general 
manager, is a very busy concern. The 
brass foundry is now doing three 
times the work it did before Mr. 
Sims purchased it. Many new pat- 
terns and designs are being gotten 
out that rank with the best in the 
market. 


In a little leaflet sent out by the 
Oshkosh (Wis.) Logging Tool Co., a 
complete line of construction tools is 
illustrated and described, from a lug 
or grappling hook for taking up the 
poles to the company’s standard pay- 
out and take-up reel for stringing the 
wires. The tools are all made after 
the most serviceable pattern, dictated 
by years of experience in this partic- 
ular line and are fully up to the high 
grade fir which the concern has long 
enjoyed such an enviable reputation. 


There is no dynamo-tender or 





engineer who has not at one time or 


‘other felt the need of a good non- 


magnetic watch that would not mag- 
netize and start on a go-as-you-please 
gait. There are several kinds of so- 
-alled non-magnetic watches cn the 
market, but it 1s probably a fact that 
among them those having the Paillard 
movement stand foremost in quality. 
Mr. A. C. Becken, 103 State street, 
Chicago, will mail a descriptive cir- 
cular to all interested. 

The Walker Company, of Cleve- 
land, Ohio, issued, under date of 
March 22, circular No. 1069 illus- 
trating and describing the company’s 
electric railway generators, ‘This cir- 
cular is particularly well illustrated 
and interesting throughout, and con- 
tains information of value to every 
practical electric street railway man. 
Views of several immense generators 
in electric railway stations are pre- 
sented, and the details of construc- 
tion in this line are also illustrated 
and described. 


M. Klein & Son, Chicago, who are 
probably among the oldest manufac- 
turers of linemen’s tools in the West, 
are experiencing an active demand for 
climbers, splicing clamps and other 
line and construction tools. While 
this is no doubt due to the general 
activity in the telephone, telegraph 
and electric light fields, the majority 
of the orders come from firms and 
contractors who finally have learned 
that it not only pays to use good 
material, but to give the workmen 
good tools to work with. First-class 
goods at a price consistent with good 
work has always been the firm’s 
maxim and gained for it an enviable 
reputation in its line. 


The recently patented Newgard 
waterproof receptacle and globe is 
finding a large field of usefulness 
in breweries, paper mills, packing 
houses, sugar refineries and all other 
places where moisture or fumes make 
the insulation of an ordinary lamp 
socket a difficult proposition. The 
price of this device is down to a point 
where it is economy to use it in al! 
places where high insulation is re- 
quired. ‘The Newgard receptacle and 
globe is so simple in construction, and 
yet so clever in its conception, that it 
commends itself to every one at first 


SALESMEN 


who are interested in handling a side 
line, selling to electrical houses, write 
to the 


PACIFIC ELECTRIC CO., 


120 Main St., La Crosse, Wis. 





sight. The Electric Appliance Com- 
pany, Chicago, are always glad to 
submit a sample of this globe where 
there is a possibility of its adoption. 


The Holtzer-Cabot Electric Com- 
pany, of Boston (Brookline), Mess.., 
have issued Catalogue No. 30, de- 
voted to fan motors for the season of 
189s. The H. G. direct-current fans 
are widely and properly known. 
Their design 1s compact and pleasing, 
and the motors are of great efficiency. 
All usérs of fan motors will find 
this neat little catalogue of particular 
interest. The Holtzer-Cabot com- 
pany are dealers in electrical special- 
ties generally. 


The Metropolitan Electric Con- 
struction Company is now doing all 
of the installation work of the Sprague 
Electric Company, of New York, an 
arrangement to that effect having 
been recently closed. The announce- 
ment was made in a striking two- 
color circular by the Sprague Com- 
pany, in which circular it was pointed 
out that the construction company 
would not only contract for installa- 
tion and maintenauce of Sprague ma- 
chinery, but of any other machinery 
as well. ‘he offices of the construc- 
tion company, as well as those of the 
Sprague company, are in the Com- 
mercial Cable Building. The officers 
are W. D. MacQuesten, president and 
general manager, and Mr. Wallace 
E. Carver, treasurer. 


The organization of the Sprague 
Electric Company, which was formed 
by the consolidation of the Interior 
Conduit and Insulation Company and 
the Sprague Electric Elevator Com- 
pany, is being rapidly perfected. The 
offices of the company now occupy 
practically the whole of three floors 





CORRESPONDENCE IS SOLICITED 


from managers or superintendents of elec- 
tric lighting and water-works plants, and 
with parties in need of a man who is thor- 
oughly competent to secure best results. 
Seven years of experience in this line of 
work in towns of 3,000 to 5,000. Can de- 
sign, build or rebuild plants and guarantee 
results. Can make accurate tests of any 
kind. Business systematically conducted. 
Write for references. Address ‘Supt.,” 
care ELEcTRICAL REVIEW, N. Y. 


with first-class con 
nection and highest 


references are pre- 





pared to accept sole agency for first-class 
electric traction material and accessories. 
MARRYAT & PLACE, 


Hatton Garden, London, England. 





= - i 
in the Commercial Cable Building 
20 and 22 Broad street, New York. 
The company recently secured a guite 
of rooms in the Marquette Building 
Chicago, which will be in charge of 
Mr. Millard B. Kitt and Mr. kp 
Kittle, long identified with the com. 
pany. Well known electrical mep 
and houses are being rapidly secured 
to represent the Sprague company ip 
various sections of the country. The 
organization will be a remarkably 
strong one in every way. An adver. 
tising and press bureau is one of the 
new departments of the company, and 
it has been installed in a suite of 
rooms on the nineteenth floor of the 
Commercial Cable Building. 


FOR SALE 


A complete street lighting plant 
to operate 250 24-C.-P. Series Incan- 
descent lamps, consisting of one 12x12 
Ideal Engine, nearly new; one I, B. 
Davis Pump, No. 2; one Berryman 
Heater, 150 H.-P.; two Mather 
Series-Wound Dynamos, Capacity 125 
24-C.-P. Lamps, each, together with 
shafting, pulleys, switchboard, ete., 
will be sold in whole or in part; also 
two 125-H.-P. Westinghouse Auto- 
matic Engines, in use less than a year; 
one 75-H.-P. Westinghouse Junior 
Engine, in use less than a year; one 
Horizontal, 14x42 Corliss, 75 H.-P., 
in good order. ‘he above will be sold 
at a bargain, as the Company have no 
further use for same. Address 
THE MANCHESTER LIGHT & POWER (0, 


Manchester, Conn. 


FOR SALE—AT A BARGAIN. 


Two M. P. 
H.-P. ; 
also 220 and 110-volt dynamos and motors, 


Apply to 











Railway Generators, 175 
speed, 550 revolutions for 550 volts; 


switches and instruments. 
FP. A. BAUX, 


1002 Chamber of Commerce Building, Chicago, 





WANTED, — Position with 
Electrical Manufacturing Company. 
Graduate of technical school; ex- 
perienced in installation of electrical 
and steam apparatus. 

Address ‘* CU. W. P.” 

Care ELecrricaL RrEview, N. Y. 


WANTED 


to sella patented device which should be 





applied to every street car in the country. 
For full particulars, apply to 
CHARLES A. MANN, 
Banoor, ME. 





Bargains in Dynamos, Engines, Etc. 


Direct-current dynamos of 350, 700, 725. £00, 810, 900, 1,075, 1 350, 1,610 and 2,500 light capacity 
Alternating-current dynamos of 750, 90, 1,300 and 2.000 light capacity. 

Are dynamos, 20, 24, 30, 40, 50 and 60 lights, both 1,200 and 2,(C0 candle power 

Engines, 50, 75, 85, 100, 115 125, 150, 175 and 200 horse. power. 


Boilers, 100, 250, 375 and 500 horse-power. 
Heaters, 150 and 2,000 horse-power. 
Pumps, all sizes 


Write us for Price-list No, 21 


GHIGAGO EDISON GOMPANY, 


This apparatus has been removed from our own Central Stations 


to make room for larger units. 


We therefore know its history and 


can guarantee it to be in thoroughly good operative condition. 


139 Adams St.. 


CHICAGO. 
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YG ectrica.. _ 
= [oatents 


Ee. 6. 


¢ C s jo b 
eR solle _Byeily reported for pm & | Build 
ing, Washington, D. ¢ Copies of any patent may 
be secured for 10 cents each. 1 
ISSUED MARCH 22, 1892. 
600.857 Trolley wheel; Austin B. Col- 
Jett, Lynn, Mass. 
600.866 Electrical alarm gauge: J. Hack 
ney, Norfolk Va 
800 874 Electrical device for propelling 
boats; L. R. Jones, Boston—In combina- 


tion, a rudder of a boat or other vessel, an 

lectric motor secured thereto, a propelling 
wheel arranged to turn by its shaft in suits able 
beyings in the rudder and connected to the 
electric motor for operation thereof, pivoted 
brushes alternately arranged to make and 
break contact with the commutator, an arm 
centrally support, and an 


pivoted to a 
down from each 


insulated pin projecting 
end of said arm and adapted in the swing 
ing of the arm to move the brushes into 


contact with the commutator of the electric 
motor. 


600,890 Trolley wheel; E. R. Robinson, 
Chicago, Ill.—A flanged grooved wheel 
having within its peripheral groove, a fill- 


ing, with lateral offshoots integral with 


said fillings, and the conducting rings at 
the end of the hub electrically connected 


with the offshoots 


600,896 Pneumatic controlling system 


for electric cars; 8. H. Short, Cleveland, 
Ohio. 

600.987 Electric contact box: J. N. 
Thomas, Johnstown, Pa.—A switch com- 
prising a fixed electrode and a movable 
electrode in combination with a highly 


fusible alloy contacting, and in circuit with 
one of the said electrodes 
600,966 
Easton, Pa 
600,981 


Damper governor; C, Kummer, 


600.982 600.983 Electric meas- 


uring instrument; E. Weston, Newark, N. 
J.—An electric measuring instrument hav- 
ing its movable coil immersed in a non- 
viscous liquid 

600,990 Telephone; G. F. Payne, Phila- 
delphia, Pa.—In a telephone transmitter, 


the combination with a diaphragm of a per- 
forated electrode adjacent thercto, a rod ex- 
tending from the diaphragm through and 
movable in the perforated clectrode, an 
electrode secured to said rod and granular 
conducting material situated 
electrodes 

600,991 
ventor—In a 
combination with an 


Telephone transmitter; same in- 
telephone transmitter, the 
elect box of the 
two movable electrode buttons and an 
actuating rod embodying two insulated con- 
ductors, one connected with each button 


rode 


between the | 
| 
|a mile of the observatory, 


| 








| sale 


portion, anda still further contracted central 
portion, contact supports extending through 
each of the contracted portions, and a cap 


| having a plurality of openings for the in- 


sertion of lamp bases to engage with the 
contacts. 

601.172 Portable 
ray photography; G 

601,180 Burglar 
Talbert, Knightstown, Ind 

601,195 High potential insulator; J. W. 
Boch, East Liverpool, Ohio—A high poten 
tial porcelain insulator having a supporting 
post made of two tubes, one fitted within 
the other with an intermediate layer of 


camera for Roentgen- 
Seguy, Paris, France. 


and fire alarm; D. H. 


glaze. 
601,206 Brake for electric motor cars; 
P. B. Hayes, Chicago, Il. 
og 


ELECTRIC RAILWAY NOTES. 

The Delaware, Ohio, Electric Rail- 
way property has been sold at receiver’s 
sale for $24,000, which is said to be 
about one-third the original cost. 

Tne Akron, Ohio, Street Railway 
and Illuminating Company is about to 
expend over $100,000 for the improve- 
ment of its lines and service. 

The Asbury Park & Belmar, N. J., 
Trolley Road has been sold by order 
of the United States Circuit Court, 


to Colonel George b. M. Harvey, of 
Asbury Park, and Acton C. Harts- 


horne, of Freehold, for $53,000. The 
was the culmination of several 
years of litigation. 

The town of Upper Alton, IIl., has 
sued the Chicago & Alton Railway for 
$648,000 damages, on the ground that 
the road runs its trains through the 
town too rapidly. The suit is insti- 
tuted because the railroad refuses to 
establish a station, and stops its trains 
at an out-of-the-way place. 

A Washington, I). C., report is to 
the effect that the instruments in 
the new observatory at that place 
have been rendered scientifically 
worthless because the Tenallytown 
trolley road runs within a quarter of 
and the 
affects the instru- 


return current 


ments. 


The trolley line extending from | 
| 
: Willow Grove through Horsham and | 


LYONS & BISSING. 


MR. JOSEPH LYONS, Electrical Expert 
and Solicitor, MR. GUSTAV BISSING, 


and 


| late Principal Examiner of Electrical Division 


601,023 Alternating current motor; W. 
Langdon-Davies, London, Englind—An 
ilternating current motor in which the 
starting coils are of numerous turns and 
relatively high self-induction as compared | 
with the runniog coils, and in which a re 
sistance is added at starting to the circuit 
through the running coils 

601,042 Battery; W Morison, Mont- | 
clair, N. J 

601,108 Cluster fixture for electric in 
candescent lamps; N. Weeks, New York, 
N. Y.—An incandescent lamp fixture, com 
prising a base having a contracted central 


practice of PATENT 


announce the forma- 
partnership for the 
LAW, withits offices 
WASHINGTON, 


A, U. S. Patent Office. 


tion of a general 


at the McGill Building, 


D. ©. 


Moreland townships, 
County and Warrington towns = 

Bucks County to Doylestown, Pa., 

a distance of 12 miles, the property 
of the Bucks County Railway Com- | 
pany, has been leased to the Doyles- | 
town and Willow (Grove Traction | 
Company for 999 years for $124,000. | 


The Consolidated Traction Com- 
pany, of New Jersey, which is to be 
guaranteed a rental on asliding scale, 
beginning with two per cent for the 
first year, earned about two and one- 
fourth per cent on its stock in 1897 
A proposition will be submitted to the 
stockholders of the Consolidated com- 
pany at the annual meeting on March 
31 for the leasing of that company to 
the North Jersey Traction Company. 


Montgomery 


At the annual meeting of the Long 
Island Electric Railway Company the 
following officers were elected for the 
ensuing year: President, A. R. Hart, 
of Brooklyn ; vice-president, Charles 
A. Porter, of Philadelphia; treasurer, 
William L. Wood, of Jamaica; secre- 
tary, J. C. Von Arx, of Brooklyn. 
The following directors were chosen : 
Charles A. Porter, Jr., of Philadel- 
phia; F. M. Harris, of Philadelphia ; 
A. G. Greenberg and Joseph Hogan, 
of New York, and H. A. Van Allen, 
of Jamaica. 

_—=_-+ 
American Range-Finder Company 
Assigns. 

The American Range-Finder Com- 
pany, a West Virginia corporation, 
whose principal office is at 36 Wall 
street, New York city, made an 
assignment on March 23 to Charles 
B. Van Nostrand. Thecompany was 
incorporated in 1888, with an author- 
ized capital of $500,000, to manu- 
facture the range-finder invented by 
Lieutenant Fiske. They were adopted 
by the government for use on several 





cruisers. 


GORDON PRIMARY CELL 


The rey ~ ~4 
larity of the 
Primary Cell amon 
the Fire Alarm an 
Police Signal Service 
of the leading cities, 
the railroad, telegraph 
and telephone com. 
panies, and the gen- 
eral adoption of our 
steel enameled cell 
for gas-engine, launch 
and marine service at- 
test most highly to its 
merit,efficiency adapt- 
abil.ty and economic 
features. 

If you wish to read 
the testimonials in its 
behalf, and learn its 
full description, kindly 
apply for circular and pricelist, to 


GORDON-BURNHAM BATTERY CO., 


83 to 86 WEST BROADWAY, NEW YORE CITY. 
THS 


BURNLEY DRY BATTERY 


For all Open-Circuit Work. ape cially 
adapted for Electric Bells, Burglar 
and Fire Alarms, Telephones, etc. 














——— 








Write for testimonials and sample 
battery. 


Burnley Battery & Mfg. Company, 
PAINESVILLE, OHIO. 


Electrical 


Foreign representatives : 
Generel 


Construction Corp’n and 
Electric Co.. Londen F 


PATENTS. 


TRADE MARKS. DESIGNS. COPYRIGHTS. 


CAN YOU OBTAIN A PATENT? = 


Send me a model or drawing of your inven- 
tion, and a description, and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time. 

All patents taken out through me are given 
special notice in the leading journals of the country, 
thus bringing same widely Eetore the public without 
cost to inventor. 

Rererences: ‘Electrical Review,’ New York; 
Paul Cromlein, Teller Lincoln National Bank, 
Washington, D. C.; Judge Geo. D. Parker, Berkley, 
Va.; Second National Bank, Washington, D. C.; 
E. K. Leech, U. 8. Mint, Philadelphia, Pa.; W. F. 
Newell, Manager and Secretary Water Works, 
Olympia, Oregon. 


EDW. S. DUVALL, 


Solicitor ot Patents, 








Loan and Trust Bidg., 
WASHINGTON, D. C. 





PAILLARD 
NON-MAGNETIC 
WATCHES. 


Sad 


elec- 
the 


scientists of 


Endorsed by greatest 


tricians and 
world. 
7 


For Descriptive Circular 
Write —__en 


Aa. SC. 


103 State Street, - 





BECHKEN. 


- CHICAGO, ILL. 





ALA. 





KINDS. 


NEW, REFILLED, REPAIRED. 


COMMUTATOR SEGMENTS ASSEMBLED 


+ COMMUTATORS 


READY FOR USE, 


Write for Prices, 





ARMATURES REWOUND. 


F. E, HOMER & C0., CLEVELAND, OHIO, 
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WESTERN INDUSTRIAL NOTES. 

At the annual meeting of the 
Western Telephone Construction 
Company, Chicago, held on the 14th 
instant, the following officers were 
elected: J. E. Keelyn, president and 
general manager; |). A. Hol.nes, 
vice-president, and B. F. Stewart, 
secretary. It is safe to predict that 
under President Keelyn’s 
management the company will at all 
times maintain its position of fearless 
independence which Mr. Keelyn has 
so strongly labored to secure for it in 
the telephone field. 


personal 


Nearly all of Chicago’s fire-alarm 
and other signal circuits will here- 
after be operated from storage bat- 
teries, as soon as the necessary 
changes can be made. In response 
to a recent advertisement several 
tenders from battery manufacturers 
were received, the American Storage 
Battery Company bidding on 300 150- 
ampere-hour cells, the United States 
Fire and Police Telegraph Company 
on 900 10-ampere-hour Willard cells, 
and the Gamewell Fire-Alarm ‘Tele- 
graph Company on both lots. ‘The 
contracts were awarded to the United 
States Fire and Police Telegraph 
Company for the small cells, and to 
the American Battery Company for 
the large ones. 


Messrs. Kohler Brothers, who for- 
merly acted as selling agents for the 
Gibbs Electric Company, of Mil- 
waukee, some time ago brought suit 
for 350,000 in the United States 
Circuit Court against the Westing- 
house Electric and Manufacturing 
Company and the (ibbs Electric 
Company. Quite an interesting point 
consists in that the damages are al- 
leged to have resulted directly from a 
violation of the federal anti-trust law 
of July, 1892, and the outcome of the 
suit will be watched for with con- 
siderable interest. C. BE. K. 

Chicago, March 25. 


THE BRADY MAsT-ARMS. 


T. H. BRADY, New Britain, Conn., 
. S.A. 
Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other for Construction 
Work.—Catalogues and Prices fur- 


nished on application. 


A. L. BOGART CO. 


Successors TO 
A. L, BOGART, 


B ELECTRIC GAS- 
LIGHTING SPECIALTIES 


50 East 20th Street, 
NEW YORK. 


Specialties 
















KLEIN & SION 


KLEIN’S CLIMBERS 


Connectors’s, Li 

and - esngg tion Tools 

Catalogue Fr r¢ Send for one 
MATHIAS ‘KEIN & SON, 

87-89 W. Van Buren St.. . Chicago, Ills. 





“ELECTRICITY AT THE 


COLUMBIAN EXPOSITION.” 


A Chance to get an Interesting 
Book at Small Cost. 


It is now nearly four and one-half years 
great World’s Colum 
bian Exposition, held in Chicago 
of the famous electrical display at 
which the people 


since the close of the 
Every 
vestige 


gazed and wondered has 


disappeared. The people have gone, the 
buildings have been removed, the drives | 
and walks changed and the Exposition | 
grounds once more transformed into a | 


beautiful park. | 
Electricity at the Columbian Exposition, | 
lives not the memories | 


however, only in 


of the people who have seen it, but also in a 


more substantial form in the shape of a } 
five-hundred-page book compiled by John | 
P. Barrett. This book. ‘‘ Electricity at the 
Columbian Exposition,” contains eighty 


four handsome full-page illustrations, six- 
teen of which show exterior views of the 
buildings at night. The brilliant illumina- | 
tion of the buildings by both incandescent 
and arc lights made it not only possible to | 
photograph them after nightfall, but also | 
gave uvique and artistic results. Seven- | 
teen of the full-page illustrations are gen- 
eral views giving pictures of the fountains 
and statuary, and there are also fifty full 
page pictures of the various exhibits 

The paper used in this book is finely fin 
ished enameled book paper, which allows } 
for the best effect in printing illustrations. | 
The text is generally descriptive of the | 
various exhibits and of the buildings, and 
also contains several reports of the expenses 
and the operation of the intramural railway, 
and several short historical introductions 
to the descriptions of the various depart 
ments of electricity. 

The price of this book, bound in 
is $1.00. It is supplied by the 


ELECTRICAL REVIEW, 
44 Park Row (Times Building), New York. 


All Sizes and | 
Patterns 

Write for sam- 
plesand quotations 
A. 0. Schooumaker 


158 WILLIAM ST., NEW YORK 


cloth 

















PRENTISS GLOGKS 


are made in all styles and 
grades and are just the thing 
for TIME PLANTS for FACTORIES 
LS and PUBLIC Bt 


SCHOO ILDINGS 





Our specialty is everything 


electrical in connection with | 


clocks. We make proGRAM 
clocks, TIME SWITCHES, MASTER 
clocks, ELECTRIC clocks, cal 
ENDAR clocks and SIXTY-DAY 
clocks | 
Send for Catalogue No. 7396. 
THE | 
t p nrnvo 
Prentiss Clock Improvement Co, 
Room No. 739 


49 DEY ST., NEW YORK CITY, 








INDERS FOR THE 


ELECTRICAL EE 


75 cents Each. 


ELECTRICAL REVIEW PUB. CO., 
41 Park Row, New York. 









STEAM s&s 
ENGINEERING 


Learned by study at home in your spare 
time. Able instructors. Superior text 
| books free. Fees moderate. 


‘i in ADVANCE and $2 a MONTH 


Pays for a College Education at Home. 

| Established v1. 35,000 stude nts and gradu. 

| ates. Courses in Electrical, Mechanical « En- 

| gineering; Mathematics; C he mistry ; Archi- 

tectural or Mechanical Drawing ; Surveying ; Plumbing; 

Architecture; Metal Pattern Drafting; Prospecting; 
Book-Keeping ; Shorthand; English Branche 

References in every city and town. All w ho stud 

| guaranteed success. We have helped thousan Z 

to better positions. Circularfree. State subject 

| you wish to study. 

| INTERNATIONAL CORRESPONDENCE SCHOOLS, 

Box 1003, Scranton, Pa. 


ery 
} 


| 


Don't 
Travel— 
Telephone 


FOR SERVICE APPLY TO 
NEW YORK TELEPHONE CO. 
CONTRACT OFFICES: wy. R.OS’TRANDER & Co, 
18 Cortlandt, 16 Dey, 952 Broadway, 115 W. 38th | 22 DEY STREET, 


Manufacturers of 











SPEAKING TUBES, WHISTLEs, 










THIS @ HAS BEEN MAKING | ANNUNCIATORS. 
fg ELEPHONES Electric and Mechanical Belis, 
_s FACTORY, 
hy $S 20 YEARS, N HEAP BUT 
, ie ee SERVICEABLE AND FULLY GUARANTEED. DE KALB AVENUE, 
CIRCULARS FURNISHED. BROOKLYN. 


Send for Illustrated 
Catalogue. 


us 


= VIADVCT ELECTRIC “ 


BALTIMORE.MD.,U.S.A | } 




















RUBBER COVERED | 


WIRES AND CABLES 
FOR EVERY SERVICE. 








For Underground, Aerial and Submarine 

use, “Safety” wires and cables have the in- 

dorsement of some of the largest users in the United States, 

Write for our booklet containing the experience of users. 
THE SAFETY INSULATED WIRE & CABLE CO., 

225 to 239 West 28th Street, New York. 


REQUA, General Manager. 








LEONARD PF. 

















Telephone Induotion Coils, Ringerand Bridge Bell Magnets, Drop Magnets, etc. ,eto., also 


THE VARLEY DUPLEX MAGNET CO., 


CAS LICHTINC SPARK COILS, 
138 Seventh Street, Jersey City, NJ. 











WE MAKE THE 


REST CLIMBERS 


ON EARTH. 


Are forged entirely from one piece of 
the best steel. No riveting of spur or 
loops. Sent on receipt of $2.00. 
We will refund the money on any 
pair that is not entirely satisfactory in 


every way. 


Oshkosh Logging Tool Co, 


OSHKOSH, WIS. 


















USE THE BEST. 
John Weldon’s Hand-made CLIMBERS. 


JAMES S. BARRON & CO., Selling Agents, 
24-30 Hudson 8t., New York. 
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THE MORARGH ENGINE-STOP 
0 SPEED-LIMIT: 


Protection to Life and Property 


SAFE OW IF —SUR 


No Connection with the Governor 


WE CLOSE THE THROTTLE 


Especially is this Device 
THE MONARCH ENCINE-STOP. Interior View. INDISPENSABLE to the Engines of 


ELECTRIC LIGHT AND POWER STATIONS 


Ee IS WELL KNOWN, when the fuses blow, caused by a Heavy 


Short Circuit in the line, thereby suddenly relieving the Engine 





of its load, great danger from Racing is imminent; many bad acci- 
dents, due solely to this cause, entailing much damage to life and 
property, are matters of record. 


The use of the Monareh Stop and Speed-Limit abso- 


lutely controls the Engine automatically, and prevents racing under 
any circumstances. By this device, also, the Engine can be shut 


down from any portion of the plant, by the use of Electric Buttons, 


BEST OF TESTIMONIALS 
FURNISHED........ 


Write for Descriptive, Illustrated Catalogue. Just Out 


"CELE; 


Manufacturing (0. 


WATERBURY, CONN. povemnee avenue. 
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SYSTEM OF 
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Our Principles: 


To help those who lack education 
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2. To make it possible—by a system 
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to obtain a first-class technical 
education 
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Engineer 


A JOURNAL OF RECOGNIZED AUTHORITY IN MATTERS ELECTRICAL BOTH 
HERE AND ABROAD 


al 


The Guarantee of 
The Electrical Engineer 
can o Learn upon. 


Refer inv Oo nected with the electrical industry 

THE ELECTRICAL ENGINEER INSTITUTE OF CORRE- 
SPONDENCE INSTRUCTION orrers TO THE AMBITIOUS YOUTH, AS 
WELL AS TO THE PRACTIC ENGINEER, EDUCATION IN HIS PRO 
FESSION, IMPROVEMENT THEREIN, AS HIS REQUIREMENTS MAY 
DEMAND \IM IS TO ASSIST THOSE WHO LACK EDUCATION, AND 
TO MAKE IT POSSIBLE FOR THEM TO ACQUIRE SUCH TRAINING 
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OUR 


At an insignificant cost— 
payable in installments of 
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The Electrical Engineer tavtitnte of Correspondence Instruction. 9 
1. Principles of Electricity and Magnetism 12. Electric Heating 23. Isolated Plants and Central Stations —_ 
2. Laboratory Instruments and Measure 13. Electric Weiding (including their working) D) 
ments. 14 Techni 1 Instruments and Measure 24. Design of Continuous-Current Generators 4 
3. Continuous-Current Generators and ments and Motors, he 
Motors. 15. Electro-Chemistry 25. Design of Alternating-Current Generators 5 ) an 
4. Principles of the Alternating Current 16. Electro-Physics (including X-ray work and Motors > J 
5. Alternating-Current Generators, 17. Primary and Secondary Batteries 26. Design of Transformers and Poly phiase os 
6. Transformers and Polyphase Motors 18. Electro-Metallurgs Motors. > 
7. Transmission of Electricity. 19. Telegraphy 27. Alternate-Current) Working in General 5 
8. Electric Bell Work. 0. Telephony (including Polyphase Work) == 
9, Electric Lighting. 21. Electric Signaling (Railroad, Marine, Ete 28. Electro-Therapeutics (in preparation) é ™ 
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SALES OF GARTON ARRESTERS:! 


JANUARY, 1897, - 


April 6, 
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FEBRUARY, 1897, - a. 
JANUARY, 1898. - - 1,311. 
FEBRUARY, 1898, - 1,987. 





Why This Increase ? 
Because it is the only RELIABLE ARRESTER 


now on the market. Write for descriptive 
circular, prices, etc., to your supply dealer, 
or to 








GARTON-DANIELS ELECTRIC CO., Keokuk, la. 


Pole Arrester, Wooden Cover. 


fae; «The Crescent Fans, 


WOUND FOR ANY VOLTACE. 


Station Arrester. 









‘ay jueTION | Woune com any: 
é on the "7 
‘ MARKET... 

Write bi tate 500-Volt Desk Fan, 





PASS & SEYMOUR, S*#421s, 


F. M. HAWKINS, Agent, 23 Dey Street, Havemeyer Building, New York. ADDRESS ALL COMMUNICATIONS TO 


Electric Motors of all sizes. Also Punch and Die THE M A RIE T TA M A N lJ F A F T lJ R | NG F 0 
PR tM | f 4 PR OD CT work. Send sample or drawing for estimate. High 8 5 
e grade only. 
MARIETTA, PA. 


M. R. Rodrigues, 127 Whipple St., Brookiyn, N. Y. 


“PRACTICAL MANAGEMENT OF DYNAMOS AND MOTORS,” 


Crocker amd Schuwlier SS. Wheeler. 








Bw Francis B. 


FOURTH EDITION, REVISED AND ENLARCED. ILLUSTRATED. 


This book is one of the MOST PRACTICAL and VALUABLE WORKS of the kind ever issued. 
It is divided into four parts as follows: Part 1. Descriptions and Directions. Part 2. Exami- 
nation, Measurement and Testing. Part 3. The Localization and Remedy of Troubles in Dyna- 
mos and Motors. Part 4. Arc Dynamos and Motors Requiring Special Directions. 

EVERY DYNAMO TENDER and EVERY ELECTRIC LIGHT MAN should have a copy of this 
book. Sent on receipt of price, postage prepaid. 


Address: ELECTRICAL REVIEW, 41 Park Row, Times Building, New York. 





PRICE, $1.00 
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Carried in Stock for all Standard 


STREET RAILWAY MotTorRs., 


Kg ; For Wy 
Material ~ ES wi WE REFILL GCOMMUTATORS 


> and- ’ 
Workman. Hwee bee. by Morrell’s improved Hydraulic Process 
as or / = which produces absolutely perfect results. 


ari ear HIVUTURE OLS CARRIED IN STOCK FOR ALL STAMDARD STREET RULWAY oTO, 


| all THE MILLER-KNOBLOCK CO., 


ea 
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YOU WILL THEN BE oUR CUSTOMER. SOUTH BEND, INDIANA. 





GENERAL STREET STERLING | 2%... 


INSULATING MA’TERIAL 


RAILWAY SUPPLIES. . Sterling Supply & Mfg. Go,,!"S9 zs 
SWITCHBOARDS, SWITCHES AND PANEL BOARDS, 


Ss. ILL ELECTRIC CoO., 
SEND FOR CATALOGUE. NEW BEDFORD, MASS. Contral Electric Go., Chicage 


Fine iron Castings to Order.| TROLLEY TIES # POLES ins ri 


J. ©. McNAUGHTON CO., 303 Bourse Building, Philadelphia, Pa. 


All Sizes and 
QUICK REPAIRS Patterns 
Write for sam- 
BEY ere D> —— F plesand « sah 20 tations 
> [ty ade al 























High-Grade Castings for Electrical Purposes. 
Four Cupolas Run Daily. Separate Mixtures in Each. 
Castings from Very Small to Very Large. 
PROMPT DELIVERIES. LOW PRICES. 





Also Manufacturers of the well known COMPO” Brake Shoes. 


THE SESSIONS FOUNDRY CO. 
BRISTOL, CONN. 


Refilled A. 0. Schon aker 


-— 158 WILLIAM ST., NEW YORK 
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ie at Any System & C0,, 
tHe ——__. CHICAGO ARMATURE CO. 218 water Street 
CHICAGO. I 17 oho Street, 
DAVIS @ EGA MAGHIAG TUL CO. Did You Get Our Price List? vere 
In any shape or pattern Write for Samples & 


some Sores. aay carve PROMPT REPLIES from advertisers are certain when you 























PLANERS. UPRIGHT DRILLS. . 
SHAPERS. MONITOR LATHES. mention ELECTRICAL REVIEW. 
BORING MILLS. TURRET LATHES 


WILLING MACHINES. BOLT CUTTERS. FARADAY CARBON C2., 


SCREW MACHINES, ETC. | PJ > PUNCHES & SHEARS, Ete. . 
THE MOST COMPLETE LINE OF MACHINE TOOLS IN THE UNITED STATES. | ELEGTRIG LIGHT CARBONS 
Works: CINCINNATI, OHIO, U. Ss. A. § 


CHICAGO: | NEW YORK: BOSTON : ST. LOUIS: 
68 South Canal Street. 107 Liberty Street. 36 Federal Street. 720 North Second Street. J EAN N E T T E, E A. 
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FOR 
ALTERNATINC- 

CURRENT | 
CIRCUITS | 


100 to 120 Volts 60 or 425 Cycles: 
80 to 100 HOURS 


of Steady, Quiet and Unobstructed 
Light, with | 


ONE PAIR OF CARBONS 


(80 per cent Economy in Carbons) 





OSED ARC LAMP 











SIMPLE IN CONSTRUCTION 
FEW MOVING PARTS POSITIVE ACTION 





Simple Globe-Lowering Device 
FOR INDOOR OR OUTDOOR USE 


General Electric Company, 


MAIN OFFICE, SCHENECTADY, N. Y. 


Sales Offices in all large cities in the United States. 


For all business outside the United States and Canada: Foreign Department, Schenectady, N. Y.., 
and 44 Broad Street, N. Y. 
For Canada, address Canadian General Electric Company, Limited, Toronto, Canada. 


| 


Electric Motors of all sizes, from 10 oz. in weight up 
M ' f) ] Motors for special purposes at short notice. 1896 Dis | 
« count sheet ready for the trade. | 


M. R. Rodrigues, i127 Whipple St., Brookiy;n, N.Y: 


Tue Axron Insutator an> Marsre Company, 


MANUFACTURERS OF 


Electrical Wiring Tubes, 


HIGHEST GRADE INSULATORS AND ELECTRICAL CLAY SPECIALTIES OF ALL KINDS 
AKRON, OHIO. 
WESTERN OFFICHI 


McGILL & POMEROY, 


Monadnock Bullding, Chicago. 











WRITE FOR PRICES. 





MESTON FANS 


WERE GOOD TEN YEARS AGO— 


THEY ARE BETTER 
TO-DAY! 


AM Our Alternating Current Motors are of the 
Induction Type. Wo Brushes, No Commutator, 
No Sparking, No Heating, No Repairs. 


4 

{ Acomplete line of Desk and Ceiling Fan Motors ready for 
immediate delivery. A postal card will bring our 1898 
Price List. 


ST. LOUIS ELECTRICAL SUPPLY CO., 


911 MARKET STREET, ST. LOUIS. 


WATER WHEELS 


For Heads of 3 Feet to 2000 Feet. 


Especially adapted to all kinds of 


ELECTRIC POWER AND LIGHTING PLANTS. 


Recent tests at Holyoke, given below, enable us to guarantee: 
The Largest Power ever obtained from a wheel of the same diameter. The highest 
speed ever obtained for the same power. The highest mean efficiency when 
running from half to full gate. We guaraniee also; A runner of the greatest 
possible strength. A gate unequaled in quickness and ease of opening and closing 


| Test of a 45 in. SAMSON, Jan. 25, 97.|Test of a 36 inch SAMSON, Feb.1,’97. 


Cu. Ft.| Horse| Per 






























| v © orse er | Gate Rev. 
Oren.|Heed.| pe Min tag ha | ened Govt. Open |Head. Pr. Mio lpr. Sec. | Power.| Cent. 
| Full |15.00) 144.00) 172.69 |240.97/82.03 Full |15.29) 194 25) 102.02/143.44 81.08 
| 2% |%5.04| 138.12) 155.03)223.61/84 33 % \16.56 187.75) 92.15/146.73 S78 
¥% |1§.11| 127.67) 133.24|191.06/83. % |17.33 178.50) 83.95/138.40/83. 
% |15.88 131.50| 112.65| 162.80 80 25] 5¢ (17.54 176.40) 68.82) 109.64/80.09 
% |16.47| 126.87| 90.04/127.73/75.951 \4 |17.68 168.50! 57.69! 88.14|76.19 














JAMES LEFFEL & CO., Springfield, Ohio, U.S. A. 





tne ory Water=Wheel Governor 
“See ————— THAT GOVERNS. 


Superintendent's Office, 
CREENFIELD AND TURNER'S FALLS STREET RAILWAY CO., 
Creenfield, Mass., November 19, 1896. 


LOMBARD WATER-WHEEL COVERNOR CO., Boston, Mass. 

Centiemen: Your letter of November 4th at hand; In reply, will say that the Lombard 
Governor regulates our wheels within two per cent., from full load to no load; we have 
some very heavy grades on our road, but the governor does the work for us, and does It 
well. Would recommend your governor to any one requiring uniform speed. 

(Signed) Yours truly, H. C. CARFIELD, Superintendent. 
NotE :—The above letter will be of particular interest to those in chenge of electric stations driven by water or, 
from the fact that the above-named plant combines difficult conditions which are often met with; namely, an electric 
i ata tie entirely by water power; the load often varies from friction load to the qare copay of 


LOMBARD WATER-WHEEL GOVERNOR Co., ©! Hampshire Street, 
BOSTON, MASS. 





DESIGNERS | 
ANDY. Tait 


By ALL METHODS 












GROUND DETECTOR. 
= FICIENT FROM 1-2 TO 600 VOL ; 


a —— 


READING ELECTRICAL M'F'G CO.. 


Manufacturers and Jobbers, 











739 PENN ST., READINC, PA. 
im We Can Save You Money It Means More Business 
Our New Bicycle Lamp Burns 25 hours 


Naa 





without removing zincs 





Electrical Machinery 
and Apparatus 


A SPECIALTY 
GET OUR PRICES AND 
SPECIMENS BEFORE BUYING. 


FULL SIZE CUT 


Write for description. 


130 CLIFTON STREET, 


THE BROWN-BIERCE | 


COMPANY. 


DAYTON. OHIO. 


WOOP &COMER. Ltd, F 
= PHILADELPHI4 


=—— 





Can locate any breakage or leakage, however small. 
feed wire and other to ground (water or gas pipe). 
platinum strip connected with feed wire becomes red ; if in other direction, vice versa 


WOOD & COMER, Ltd, 


FLECTRICAL SUPPLIES AT WHOLESALE PRICES 
POCKET VOLTMETERS AND AMMETERS 


Give uaa TRIAT on YOUR NEAT order 





PRICE,$1.00 
Detector connected one pole to 
If leak in direction of power station, 








NAME — 
Blectrical 
Rewview 

WHEN WRITINC TO ADVERTISERS.1!! 


PHILADELPHIA, PA. 
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Anti-Friction Metals. 
sr ed Co, 
Armatur 
vc ig Semana Co. 
Arc Lamps. 
(see ee 
Arreste 
Gartou- e Daniels Electric Co. 
Batteries, Primary. 
Bunnell & Co., J. H. 
Burnley Battery and Mfg. Co. 
Gordon-Burnham Battery Co. 
Manha'tan Electric Supply Co. 
Meysenburg & Badt. 
Peru Electric Mfg. Co. 


Batteries, Storage. 
Electric Storage Battery Co. 
Sipe & Sigler. 
Crofton Storage Battery Co. 
Battery Material. 
Bunnell & Co., J. H. 
Manhattan Electric Supply Co. 
Bells. 
Manhattan eg Supply Co. 
Ostrander & Co., W. R. 
Belt Dressing. 
Dixoh Crucible Co 
Boilers. 
Avendroth & Root Mfg. Co. 
Babcock & Wilcox VCo., The 
Clonbrock Steam Boiler Co. 
Stirling Co., The 
Books, Technical. 
Electrical Review Pub. Co. 
Bridges, Floors, Cranes (Iron). 
Berlin fron Bridge Co. 
Brushes, Dynamo. 
Crowa Woven Wire Brush Co. 
Goldmark & Waliace. 
K. & W. Co. 
Ohio Electric Specialty Mfg. Co. 
Buildings and Roofing (Iron). 
Berlin Iron Bridge Co. 
Cable Hangers. 
Standard Underground Cable Co. 


., Joseph. 


ars, 
Stephenson Co., John. 
Carbon Points. 
Faraday Carbon Co. 
National Carbon Co. 
Reisinger, Hugo. 
Schiff, Jordan & Co 
Solar Carbon & Mfg. Co. 
Castings. 
Sessions Foundry Co. 
Chemists 
Massac’ Taian Chemical Co. 
Circuit Breakers. 
Outter Electrical & Mfg. Co. 
Climbers. 
Barron & Co., Jas. S. 
Klein & Son, Mathias. 
Oshkosh Logging Tool Co. 
Clocks. 
Prentiss Clock Improvement Co. 
Coal Mining Machinery. 
General Electric Co. 
Commutator Bars and Repairing. 
Forest City Electric Works. 
Homer & Co. 
Chicago Armature Co. 
Miller-Knoblock Co. 
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Condensers (Electric). 
Marshall, Wm. 

Conduits, - 
Armorite Interior Conduit Co. 
Eppinger & Russell Co. 
Lehign Valley Creosoting Co. 
National Conduit and Cable Co. 
Sprague Electric Co. 

Tne H. B. Camp Co 

Connectors and Terminals, 
Meiutire Co., The C. 

Dynamos and Hoters. 

Brush Hlectric Co. 

Kullock Electric Mfg. Co. 

Central Electric Co. 

Coho & Co., 

Crocker-Wheeler Elec. Co. 

Eddy Electric Mfg. Co. 

Fort Wayne Electric Corporation, 
General Electric Co. 

Goldmark & Wallace. 

Sprague Electric Co. 

Stantey Electric Mfg. Co. 

Walker Co. 

Westinghouse Electric & Mfg. Co. 

Electrical Elevators. 

Utis Brothers & Uv. 

Electrical Show. 
tiectrical mxhibition Co. 

Electric Locomotives, 
General Electric Co. 

Electric Novelties. 
Manuattan Kiectric Supply Co. 
Rodrigues. M. R. 

Electrical Instruments. 

Ceutra: Miectric Co. 
General Electric Co. 
Cherry Electrical Works. 
K+ystone Electrical Instrument Co, 

Electrical Supplies. 

Biboer- White Co. 

Bunnell & Co., J. H. 
Central Electric Co. 
Electrical Appliance Co. 
Holtzer-Cabut Electric Co. 
K. & W. Co. 

McKinlock & Camp. 
Novelty Electric Co. 
Partrick, Carter & Wilkins. 
Peru Electric Mfg. Co. 
Pettingell Andrews Co. 
Reading Electrical Mfg. Co. 
Royce & Marean. 

Sterling, C. B., & Co. 
Western E lectric Co. 

Engineers and Contractors. 
New England Engineering Co. 
White & Co., J. G. 

Nangle, Holcomb & Co 

Engineers, Consulting. 
Nagle & Ball. 

Engines. 

Armington & Sims Co 
Bali & Wood Co 
Monarch Mfg. Co. 
Fans and Fan Motors. 
Central Electric Co. 
Diehl Mfg. Co. 
General Electric Co 
Hunter & Co., z. Mg 
Marietta Mfg. 

Fixtures, Gas onl Electric. 
McKenuey & Waterbury. 
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Fuse Wire and Links. 
General Electric Co. 
Melntire Uo., The C. 
Shawmut Fuse Wire Co. 
Gas- Lighting Apparatus, 
Bogart, a. 
Globes, Shades, Etc. 
Krink, 1 P. 
Phoenix Glass Co. 
Graphite. 
Dison Crucible Co., Jus. 
Ground Detectors. 
Wouud & Cumer, Ltd. 
Hotels. 
Geiiach, The, 
Gilsey House. 
House Goods, _ 
Ceutrai niectric Co, 
Eyansoun & Armpriester. 
Ostrander & Co., W. R. 
Partrick, C»rter & Wiikins. 
Pacific Electric Co. 
Incandescent Lamps. 
(Dee * Lamps.’’) 
Instruments (Testing and Recording.) 
ristul Gu., The 
Cherry Electric Co. 
Geueral Electric Co. 
Ke, stoue Electrical Instrument Co. 
Waguer Evectric Mfg. Cu 
Westinghouse Klectric & ‘Mfg. Co. 
Insulators and Insulating Material. 
VCeutral suecuric Cu. 
Eupire Chiua Works. 
iinperiat Porcelain Works. 
Lovke, Fred M. 
otandard Uuderground Cable Co 
Standard t’amt Co. 
Steriing Supply & Mfg. Co. 
Lamps, Arc, 
Brush Electric Co 
Dieh! Mfg. Vo 
Fort Wayne Electric Corporation. 
General Kiectric Co. 
General Incandescent Are Light Co. 
Helios Eiectric Co 
Jandus Kiectric Vo. 
Waiker Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Lamps, Desk. 
McLeod, Ward & Co. 


Lamps, Incandescent. 
Buckeye Electric Co 
Columbia Incandescent Lamp Co. 
Edison, Jr., Thos. A 
Edison Min. & Dec. 
General Electric Co 
K. & W. Co 
Lynn Incandescent Lamp Co. 
New York & Ohio Co. 
Sawyer-Man Electric Co. 
Warren Electric & Specialty Co. 
Westinghouse Electric & Mfg. Uo. 
Launches, Electric. 
Ki ctric Lauuchi. o 
Lightning Arresters. 
General Electric Co 
Mclntosh, James D 


Lamp Dept. 


Ww eg Electric & Mfg. Co. 
Machine Tools. 


Davis & Eagan Machine Tool Co. 


Magnets. 
Spitnorf, C. F. 
Varley Duplex Magnet Co. 
Mast-Arms 
Brady, tT H. 
Mica, 
Schoonmaker, A. O. 
Munsell, Eugene. 


Switches, Etc. 


Autumatic Switch Co 

Central Electric Co. 

Eyanson & Armpriester 

General Electric Co. 

Hart & Hegeman Mfg. Co. 
Newton Appliance Co. 

Paiste Co., H. T. 

Utica Electrical Mfg. & Supply Co. 


Hon-Magnetic Watches. Telephones. 


Becken, A. 


Oil Filters. 
Burt Mfg. Co. 
Patent Solicitors. 
uvall, Kaw. 
Lyons & Sasine. 
Pattern Letters. 
Weils, Heber. 
Platinum, 
Baker & Co. 
Pole Climbers. 
Barron & Uo., Jas, S. 
Klein & Sou, Mathias. 
Oshkosh Logging Tool Co. 
Poles, Brackets, Fins, Etc. 
Ceutral Kiectric 
Locke, Fred M. 
McNaughton Co.. J. C. 
Naugle, Holcomb & Co. 


Aluerivan Bell Telephone Co. 
American Elec. Telephone Co. 

De Veau & Co. 

Farr Telephone Construction & Supply 


Kokomo Telephone & oe Co. 
Lockwood L. D. T. & T 

Mianus Electric Co. 

New York Telephone Co. 
Pennsylvania Electric Co. 

Phcenix Telephone Co. 
Stromberg-Carlson Telegraph Mfg. Co. 
St. Louis Electrical Supply Co. 
Viaduct Mfg. Co. 

Western Electric Co. 

Western Telephone Construction Co. 


Telephone Engineers, 


Audrews-Ryan Co. 


Telephone Woodwork. 


The Cabinet Mfg. Co. 


Porcelain Manufacturers. Tools, 


Empwe China Works. 

Imperial Porcelain Works. 
Rail Bonds. 

furest City Electric Co. 
Railway Specialties (Electric). 

Central niectric Cu 

Electric Appliance Company. 

General Electric Co. 

Novelty Electric Co. by 

Sterling Supply and Mfg. Co. 

Vulcan Foundry Co.. T 

Western Electric Co. 

Walker Co. 

Westinghouse Elec. and Mfg. Co. 


Reflectors. 


Rushmore Dynamo Works. 
Schools. 

international Corresp. Schools. 

Electrical Engineer nstitute of Cor- 

respondence [nstruction. 

Second-Hand Apparatus. 

Chicago Edison Co. 

MecKinlock & Camp. 
Steel Spring Wire 

Hamiuacher, Schiemmer & Co. 
Steam Engine Stops. 

Monarch Mfg. Co. 
Stokers. 

Almerican Stoker Co. 
Storage Batteries. 

Electric Storage Baitery Co. 

sipe & Sigler. 

Crofton Storage Battery Co. 
Switchboards 

Americau Electric Telephone Co. 

Central Electric Co. 

Eyanson & Armpriester. 

General Electric Co. 

Hill Electric Co., W.S. 

Western Electric Co. 

Western Telegraph Construction Co. 


Davis & Eagan Machine Tool Co. 


Transformers, 


Ft. Wayne Electric Corporation. 
New York & Ohio Co. 

Wagner Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


udes, 
Akron Insulator and Marble Co. 


urbine Governors. 

Lombard Water-Wheel Gov. Co. 
writers. 

HKemiugton-Sholes Co. 


Water- Whee 


American ete Wheel Co. 
Leffel & Co., Jas. 


Wires and Cables 


American Electrical Works. 

Brixey, W. R. (Kerite). 

Central Electric Co. 

Crefeld Electrical Works. 

Eastern Electric Cable Co. 

Electric Appliance Company. 

General Electric Co. 

Hammacher, Schlemmer & Co. 

— Rubber & Gutta Percha Insulating 


Monteuk Multiphase Cable Co. 
National India Rubber Co. 
National Conduit and Cable Co. 
New York Insulated Wire Co. 
Okonite Co., The. 

Phillips Insulated Wire Co. 
Roebiing’s Sons Co., John A. 
Safety Insulated Wire & Cable Co. 
Standard Underground Cable Co. 


Woodwork (Electrical). 


Cabinet Mfg. Co. 
Central Mfg. Co. 


X-Ray Apparatus. 


Knott Apparatus Co., L. E 
Kirmayer & Oelling 
Ritchie & Sons. 

Swett & Lewis Co. 
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~ FLEGTRIGAL EXPOSITION HEADQUARTERS, 
THE GERLACH 


(AMERICAN AND EUROPEAN PLAN.) CHAS. A. GERLACH, Prop. 
55 WEST 27th ST., - NEW YORK. 


Conwenient to Madison Square Garden. 


GILSEY HOUSE 


ENCLOSED 
European Plan, 


: Pages Cor. BROADWAY i 29th St. J.H. BRESLIN & BRO. 


— ss SHAWIMUT FUSE os reocra. er. Within Three Blocks of 


soston, mass. WIRE COMPANY. FLECTRICAL EXPOSITION. 


2 GAGA DADA 6666 bb bb bb bb bb bb bbb bbb bb bbb bbb bbs 


— 1898 MODELS 
crocs | ‘temeee CEILING 


Sweep of blade, 60 inches; Fan on the 


width, 8 inches. 7 Market,” 
bene, FANS 







































High Economy. 
Self-Oiling Bearings. 
Adjustable Blades. 









Made for 110, 170, 220, 
500 volts, with or without 
Electrolier 


SEES - a seat Starting Switch at 
QF oO Alternating Bottom 
c l 
TUERK’ S ALTERNATING FAN Direct Different Styles. 


WITH AN EQUAL CONSUMPTION OF CURRENT WILL MOVE (Curre nt 
MORE AIR THAN ANY OTHER ALTERNATING FAN 


HUNTER FAN AND MOTOR CO., 111 Bridge Street, Fulton, N. Y,  <AZZecemaesrreeansy 
f. B. LATHAM & CO., General Agents, 186 Liberty St. New York. AETEREATIO® CORGESE. 


Dg 





Speed, 150 revolutions. Sweep of blades, 5 feet. Width of blades, 8 inches. 
CATALOGUES, PRICES AND TERMS FOR THE ASKING. Made for 60, 125 and 140 cycles, 52 to 120 volts. 





i i i s,s t,t 
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RECEIVED THE ONLY MEDALS OF AWARD FOR RUBBER-COVERED WIRES AND CABLES, 


PARIS, 1867. WORLD'S FAIR, CHICAGO, 1893. PHILADELPHIA, 1876, 


INSULATED WIRES AND CABLES. 


Aerial, Underground, Submarine, Interior, 
Telephone, Telegraph, Power and Lighting. 


KERITE ‘TAPE. 
W. R. BRIXEY, Sole Manufacturer. 














California Electrical Works, SAN FRANCISCO. bg aay 3 mMownte So, SSASe. 
New Orleans Electric Company, NEW ORLEANS. 203 BROADWA F. NEW YORK. Buffalo + te hg Works, BUFFALO, N. y, 





P # B INSULATING COMPOUNDS 


aren ine mrawDamD. ow weer WIRE. 
MER = Pe 


AGENCIES: 


WESTERN ELECTRIC CO., New York. 
ELECTRIC APPLIANCE c0., Chicago. 
PETTINGELL-ANDREWS c0., Boston. 






ELECTRICAL ENGINEERING CO., Minneapolis, 
MPO Ld 
a a” — on ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. 
THE BRADFORD BELTING CO., Cincinnati. 
AND AND Phillips Insulated Wire Co., 
Office and Factory, PAWTUCEET, BR. I. 
ARMATURE AND FIELD RUBEROID MOTOR CLOTH. | 





COIL VARNISH. 
Manufactured by THE STANDARD PAINT COMPANY, 
crag nha “Keston ELECTRICAL INSTRUMENT Go. 
66 99 r 
SH i Pp F ARBONS PORTABLE VOLTMETERS for DIRECT 


Made In NUERNBERC and VIENNA and ALTERNATING-CURRENT 








Are absolutely of the Highest Grade, and can CIRCUITS. 
not be equaled. See that every carbon DIRECT READING, SENSITIVE AND 
ABSOLUTELY ACCURATE ..... 


bears our TRADE-MARK. 


Dead-Beat Without the Use of a Mechanical Brake. 





Mounted in polished mahogany case. 


Special Carbons for Long-Burning Are Lamps. 
Carbons for Direct and Alternating-Current Lamps, 
Search- Lights, ete. WRITE FOR PRICES. 


SCHIFF, JORDAN & CO. 
232-234 GREENWICH STREET, NEW YORE. 


nines | NINTH STREET & MONTGOMERY AVENUE, Philadelphia. 


New York: 15 CORTLANDT ST. Chicago: 414 ASHLAND BLOCK. 


Reversing switch mounted on each instrument. 
All ranges from !2 volts to 700 volts in single or 
double scales, with or without multipliers. 


WRITE FOR PRICES. 


We manufacture a full line of Switchboard Instru- 
ments for Central Stations and Isolated Plants. 





Catalogues and Prices on application. 





L. E, Frorvup, TELEPHONE, RALPH STRASCHNOW, 
Gen. Sales Agent. 4803 Cortlandt. Gen’l Manager 















IT’S TRUE THAT this new and all porcelain Transformer Fuse Plug is one of the 
best of our specialties. While being compact and simple in design, 


( it allows. the use of a much longer fuse than any other. 

| Fuses replaced in any kind of weather with absolute safety. 

os Or f. Hh, y i: MANUFACTURERS OF 

i “a . , Laclede Carbon Batteries, Hercules Batteries, Rosettes, Switches, Mains, Branches, Multiple 


Circuit Tablet Boards, and Electrical Specialties. 


PERU ELEGTRIG MANUFAGTURING GOMPANY, 


PERU, INDIANA. 


ORS TOE Cetans TINS New York Office, St. Paul Building, 220 Broadway. 


PATENTED. New Porcelain Specialties. 





